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To you who are charged with the respon- 
sibility of managing a refinery-at a profit 


-this invitation is extended. 


Through the past four years many such executives have accepted 
the invitation. Consulting with us in the cause of furthering profit 


-not in expanding thruput-has many times produced the answer 


to the profit problem. 


Currently many new and important petroleum processing ideas 
require investigation of their correct application to your indi- 


vidual refining problems. 


Leader again invites you to consult with its staff on Solvent 
Refining of Lube Oil, Solvent Dewaxing, Economic Limitations of 
Cracking, Conversion of normal cracking stocks into specialty 
products, increasing neutral yields from high priced crudes-all as 


they affect your individual business. 


It's possible that our knowledge and experience will supply some 


factors essential to the increase of your profits. 
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A remarkable infra-red view of the Imperial Chemical 
Industries Company’s Billingham plant in England which 
was officially opened on October 15 in the presence of 
distinguished guests, to manufacture petroleum prod- 
ucts by hydrogenation of coal. The Cleveland hills may 
be seen in the background across the Tees. 
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BReserves of petroleum, their possible extent and the 
probable date of their exhaustion have been the subject of much 
discussion. This has been particularly the case 

Problem of in the United States where development has 

Reserves proceeded on a far more extravagant scale than 

elsewhere. Of late the topic has come in for 

renewed discussion in view of the fact—-to which numerous 

commentators have called attention—that the bringing in of new 

fields within the past few years has not kept pace with the 
exhaustion of old ones. 

While no two authorities agree exactly as to the extent of the 
nation’s known reserves an average of their estimates would be a 
figure somewhere in the neighborhood of 15,000,000,000 bbl. 
With consumption proceeding at the rate of roundly 1,000,000,- 
000 bbl. yearly this would point to the exhaustion of known 
available supplies within the next decade and a half. 

As a matter of fact nobody expects this as an actual result. 
Existing fields cannot be fully produced within that period. 
Long before the actual exhaustion of supplies the prices of 
petroleum products will rise to a point where consumption will 
be sharply checked and substitutes will be brought into use. 

Moreover, new sources of supply are certain to be developed. 
Through geophysical surveys and the use of more scientific 
methods the location of promising structures has become a far 
more exact procedure than it was even a few years ago. The 
possibilities of deeper drilling and of redrilling of old fields have 
only begun to be explored. Means of recovering a larger 
proportion of the oil contained in producing fields are being 
devised. Through all of these methods considerable additions 
to existing reserves are likely to be made in the future even 
though no new fields of large flush production, comparable for 
example to East Texas, are brought in. Such a development of 
course is by no means beyond the realm of possibility. 


Vv 


Wruareven may happen in this direction nobody contends 
that the oil resources of any part of the world are inexhaustible. 
Consequently there is every reason to avoid 

New Supplies needless waste in their exploitation. Conserva- 
Are Essential tion of existing supplies is recognized as neces- 
sary and laudable, even by those who do not 

practice it. True conservation, however, looks to the orderly 
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and economical utilization of petroleum resources and not to the 
arbitrary limitation of their use, though the latter interpretation 
is too often given to the term. 

No matter how carefully and scientifically the known reserves 
of the United States may be husbanded it is obvious from the 
figures already stated and from other statistics that are available 
that new sources of supply must be developed if the users of 
petroleum products are to be provided with adequate quantities 
of these products at anything like present prices, or even at 
prices substantially higher. Drilling must be kept up. It is 
estimated that 20,000 wells must be sunk every year in order to 
keep pace with rising requirements. Old fields must be produced 
to the limit of their possibilities through the perfection of eco- 
nomically feasible methods and constantly improved equipment. 
New fields must be prospected and developed. Vast sums must 
be invested with full recognition of the fact that a large propor- 
tion of the investment will be irretrievably lost. 


v 


Avowance of waste in drilling and production and post- 

ponement of the day when waning supplies will impose a sharp 

curtailment of use have been advanced as 

Preservation arguments for federal control of oil. It has 

of Initiative been assumed that the national government 

would handle the situation with greater wisdom 

and success than individual operators or even individual states. 

A careful consideration of the subject raises a very definite 
question as to whether this would be the case. 

Discovery and development have gone on rapidly in the past 
because they were open to free competition. Any man who has 
been willing to risk his time and money has been at liberty to 
drill. The wildcatter has penetrated to almost every part of the 
country, putting down wells that more often than not returned 
less than they cost, but hoping always for an ultimate strike 
that would repay all his efforts. The larger companies spend 
millions of dollars yearly in exploration and surveys of areas that 
often have produced nothing but disappointment and loss. 

Under government control it would be necessary to obtain a 
license before drilling could be undertaken. Government 
officials undoubtedly would adopt a conservative attitude in 
granting permits. The opinions of government experts would 
dictate where drilling could be done and production would be 
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hedged about with restrictions that might make the risk of test 
well drilling unattractive to capital. Exploratory work would 
be slowed down and the probability of important discoveries 
would be lessened correspondingly. 

To meet the growing needs of industry it is important that 
there be no let up in the uncovering of new supplies. With 
unimpaired freedom of action the search for additional resources 
will go on vigorously wherever men may think that there is a 
possibility of success. The oil industry has demonstrated its 
readiness to live up to the requirements of its position in this 
respect. What it needs is encouragement to satisfy industrial 
demands without undue enhancement of costs. Laws that will 
prevent waste and require the orderly production of fields once 
they are uncovered will be helpful, but the imposition of such 
laws is clearly the function of the states. Prevention of waste 
without restriction of enterprise should be the keynote of oil 
policy for the industry itself, for the states and the nation. 


v 


Newsearen revelation of negotiations between representa- 
tives of the Soviet Union and a leading international company 
for sale of the entire export supply of Russian 

Mysterious oil apparently has had the effect of embar- 
News “‘Leaks”’ rassing the negotiants. A deal of this sort 

would not affect the world’s supply of oil while 
it might offer certain advantages to the parties directly con- 
cerned. It would relieve the Soviet oil organization of the neces- 
sity of maintaining expensive marketing facilities in other 
countries and it would tend to make easier the stabilization of 
certain markets that have been most disturbed during the past 
few years. 

In the present strained and nervous state of international 
relations, however, anything that can possibly be conceived to 
give one nation or one group of private companies a preponderant 
control of oil supplies from any part of the world is certain to be 
viewed with suspicion and to be opposed by those nations and 
interests who may see a possibility of finding themselves placed 
at a disadvantage thereby. Witness the furor created a month 
ago by the mere announcement of a concession for exploration in 
Ethiopia! The time is especially unpropitious for any action 
that gives an opportunity for raising the cry of monopoly. This 
fact may not have been entirely absent from the minds of those 
responsible for this latest mysterious ‘‘leak”’ of information. 

The knowledge that these particular negotiations in regard to 
Soviet oil were under way has been in the possession of this and 
other oil journals for some time but publication had been with- 
held in order not to interfere with their progress. The daily 
press of course feels no obligation on this score and is interested 


only in publishing what it regards as live news. In its pursuit of 
this objective it frequently prevents the consummation of 
constructive efforts. 


Vv 


0. THE occasion of his installation as President of The In- 
stitute of Fuel early in October Sir John Cadman frankly dis- 
cussed the fuel situation in Great Britain and 
outlined a policy which the government might 
well consider carefully. Grasping firmly the 
nettle of coal vs. oil Sir John showed clearly 
that there is no necessary antagonism between the two industries 
and that official efforts to aid the one by putting obstacles in the 
way of the other result merely in placing British industry under a 
handicap in international competition. 

Without blinking the fact that the use of oil fuel, particularly 
in the marine trade, has been a factor in reducing the demand for 
coal Sir John pointed out that it is far from being the only factor, 
or even the most important. Development of foreign coal mines 
and the entry of other countries into international markets have 
lessened British exports. Of even greater consequence has been 
the progress in fuel economy which has been estimated to have 
been responsible since 1920 for a reduction in British coal 
consumption of 25,000,000 tons annually. Direct displacement 
of coal by fuel oil within the country has been relatively slight as 
is shown by the fact that oil constitutes less than one percent of 
the total volume of fuel used in industrial plants. The rapid 
expansion in demand for oil as fuel has come through the spread 
in the use of motor cars and more recently in the growth of 
aviation, to neither of which industries is coal suitable. The 
fact is that from a combination of causes the demand for coal 
has lessened and there is little prospect of any considerable rise 
in the near future. In the apt phrase employed by Sir John, 
‘““The size of the coat has become smaller and the cloth must be 
cut accordingly.’”’ 

The proper aim of British policy toward fuel is succinctly 
stated by Sir John as being one of giving British manufacturers 
every advantage that can be obtained from ample supplies of 
cheap fuel. If fuel costs are made high by excessive taxation 
manufacturing costs are increased. In the export field high 
costs give an advantage to competitors and British trade must 
decline. In the domestic market if higher costs are reflected 
in higher selling prices the result is reduced demand, lower profits 
and a diminished standard of living for consumers. 

Penalising oil cannot restore coal to its former position nor 
can the industry be made strong by subsidies and preferences. 
It can be aided only by a recognition of changed conditions and 
adaptation to existing requirements. 


Fuel Policy 


for Britain 
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Pan American Airways, Pacific Clipper being refueled at Alameda, Cal- 
ifornia, for a trans-Pacific flight to Guam. 








This run is being used 


partly for a testing laboratory for future trans-Atlantic passenger 


flights. 


Oil Marketers Analyze Aviation Sales 


Petroleum Industry Has Invested Heavily in De- 


velopment of Present-Day Aviation and Now 


Seeks 


Sounder Sales Policies. 


Aurion, from almost the very day 
that it aspired to become a recognized in- 
dustry in the United States, has met with 
adversity. Hailed as a child prodigy in 
1927 it was taken on a grand tour, amid 
the flurry of stocks and ticker tape, to 
perform for the public. By 1929 the 
people were convinced of its greatness and 
its splendid future, when the bubble burst. 
The poor infant was left standing on a 
deserted airport broke, weak, and alone. 
After recovering from the great shock, the 


NOVEMBER - 1935 





Fairer Return on 


Investment Through 


By A. F. Maple 


youthful industry looked around and hav- 
ing confidence in itself and its future, even 
if the public did not, went to work. Dur- 
ing the years of the depression, when most 
stronger and older industries were finding 
the going difficult, aviation grew and grew 
very sturdy for its tender years. Its 
most true and helpful friend during this 
trying period was the oil industry. 

Now, the growth and development of 
airplanes and air transportation in the 
United States since 1930 is too well- 





known to need any recital of the facts 
here. However, a graph showing the 
relative progress and consumption of pe- 
troleum products based for the most part 
on Bureau of Air Commerce records is 
shown on these pages. 

Fifteen years ago an airplane was just 
that, and it was used for whatever job 
was to be done, but today we find the in- 
dustry divided into three general classes, 
each tending more and more to go its own 
way. Air transport is the most impor- 
tant of the three, economically, and will 
continue to be, at least for some years to 
come. Military aircraft, while it repre- 
sents today, nearly twice the expenditure 
that air transport does, is not destined to 
hold the limelight very long, unless a 
major war develops. Private and mis- 
cellaneous aircraft lags far behind and is, 
at present, the despair of many aviation 
enthusiasts. 

For several years now, private flying 
has been thought about ready to blossom 
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About $10,000,000 will be spent in the United States during 1935 for aviation fuel and 


lubricants. 


The forecast for 1936 gasoline sales, as shown on the chart above, is en- 


couraging. Bureau of Air Commerce figures for 1934 show a total sale of 2,158,288 gal- 
lons of oil broken down as follows: Air transport, 838,756 gallons; Government aircraft, 
970,547 gallons; and private and miscellaneous, 348,985 gallons. 


forth and prove its claim to having great 
potential possibilities. So far it has little 
more than held its own, but its future 
seems certain. 

The general design and performance 
specifications for the three different types 
of aircraft are growing farther apart every 
day. Designers and builders of each 
type are seeking to produce planes which 
are best adapted to the work required. 
There is certainly no point in providing 
the extreme manoeuverability, speed, and 
structural strength of a military pursuit 
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ship in an airplane to be used by a middle- 
aged business man in travelling from 
town to town, nor can the efficient trans- 
port plane be trimmed down to the size 
and needs of the private flier. Each type 
of airplane must be carefully designed to 
fulfill its purpose and the engine is as im- 
portant, or more so, than the rest of the 
ship. It too, must be designed with a 
thought toits use. Engines are changing 
and those of tomorrow will demand a 
better grade of fuels and lubricants. 

The Army and Navy are interested in 


performance, especially at high altitudes, 
and performance in the modern engine 
goes beyond the supercharger. It now 
depends more than ever on the fuel used. 
Within the past year iso-octane has been 
refined in sufficient quantities to be used 
in blends for experimental purposes. 
The results of extensive tests indicate that 
iso-octane will unquestionably be used in 
future gasolines for the military forces 
and probably for the airlines. 

For the past seven years there has been 
a steady increase in the anti-knock or 
octane number rating of gasolines. Air- 
plane engine designers in their effort to 
increase the power output of their en- 
gines, without adding to the weight, have 
been quick to take full advantage of every 
improvement in the anti-knock quality of 
gasolines that refiners have been able to 
produce. Little by little they have in- 
creased compression ratios. On top of 
this has been added increased supercharg- 
ing and the net effect is increased working 
pressures in the cylinders. In other 
words, the supercharger forces in more air 
and the increased compression ratio causes 
it to be squeezed up tighter. Only with 
improved fuels which tended to prohibit 
detonation were these advances possible. 

So, the march of the octane numbers 
started from about 50, rose to 60, 73, 87, 
and not long ago made a brief halt at 
about 92. This for a moment, was as far 
as the refiners could go, and there was 
plenty of trouble even with 92 octane 
gasoline because of too great a portion of 
tetraethyl lead used to make it. More 
than the 3 ces. of lead commerciably al- 
lowable has caused considerable engine 
trouble due to excessive hot and cold 
corrosion. With the development of iso- 
octane in commercial quantities a blended 
gasoline of 92 octane (U. S. Army test 
method) or about 88 octane (CFR motor 
test) is possible without the use of lead. 
When 3 ces. of lead is added, however, the 
octane number is raised to about 100. 
This 100 octane gasoline has no more 
detrimental characteristics than any other 
gasoline containing an equal concentra- 
tion of lead. 

In tests conducted by the U. S. Army 
Air Corps it was found that 100 octane 
gasoline is highly efficient and that there 
is an increase in power of from 15 to 30 
percent at low altitudes with existing high 
output engines. When 100 octane fuel is 
used, as was brought to light in the Army 
tests, full throttle operation at low alti- 
tudes is now possible, as is a steep rate of 
climb, without the engine overheating. 
It should not be overlooked, however, 
that in developing this additional power 
with existing engines the rotating and 
reciprocating parts in the engine were 
overloaded. With engines specially de- 
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signed for 100 octane fuel an even greater 
increase in performance is anticipated. 

The marketing of iso-octane blends of 
from 92 to 100 octane number (U. S. 
Army, modified CFR test) will add some- 
what to the problems of many oil com- 
panies. It is reasonable to believe that 
the military services will increase their 
demand for an iso-octane fuel. Engine 
manufacturers will produce more and 
more engines designed to operate on this 
higher efficiency gasoline, and then the 
airlines may find it both advantageous 
and profitable to use it. 

The chief engineer of one of the major 
airlines, when asked in a questionnaire, 
whether or not he thought the airlines 
were likely to adopt the use of 100 octane 
gasoline within the next few years, replied 
that he did not think so, because engines 
now under development and likely to be 
used by the airlines during that period do 
not contemplate the use of higher than 87 
octane (CFR). He continued further 
with the opinion that 80 octane aviation 
fuels must be and can be produced without 
the use of any lead, and 87 octane with a 
minimum of lead, at no appreciable in- 
crease in cost. 

Two other leading airline engineers 
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New four engine Boeing bomber now un- 
dergoing army tests and expected to prove 
one of the world’s most efficient and fastest 
bombers. 


answered the afore-mentioned question 
with a ‘‘yes,’”’ one of them with the reser- 
vation, ‘“‘if the price is not too high.”’ 
Some of the airlines, it is said, are now 
preparing to experiment with 100 octane 
gasoline for taking off and climbing to the 
desired altitude and then changing to 80 
or 87 octane for cruising. However, the 
limited supply and high cost of iso-octane 
blends for several years to come may deter 
transport operators from a too rapid con- 
version to its use. But even so, the fact 
is not to be overlooked that the use of 
iso-octane blends in present-day engines 
is largely for the purpose of minimizing 
the lead content and thus obviating the 
difficulties inherent in leaded gasolines. 
And further, when engines are designed 
specially for these extremely high anti- 
knock fuels, it will be possible to derive 
more power from an engine of given size 
and weight and consequently increase the 
payload which an airplane can carry. 
When this is brought about, it seems logi- 
cal that transport operators can afford to 





pay a substantial premium for this fuel 
and still profit from its use. 

One of the next great strides in air 
transportation will be higher altitude or 
even stratosphere flying, in which event 
it seems likely that iso-octane gasoline will 
be a practical necessity. 

It is understood that only two com- 
panies, Shell and Standard Oil (N. J.), 
have completed refinery equipment and 
are now selling 100 octane gasoline for 
from two to three times the price of 87 
octane. The Army is now paying about 
25 cents a gallon f.o.b. refinery. This 
gasoline is said to be a blend of about 
equal portions of iso-octane and 73 octane 
(CFR) white aviation gasoline plus about 
3 milliliters of tetraethyl lead per gallon. 

So far, iso-octane, a synthetic product, 
has been produced only in the United 
States. Its manufacture is a complicated 
and costly process and the initial cost of 
the special refining equipment required is 
very great. The high manufacturing 
cost, exclusive of equipment amortiza- 
tion, is due largely, however, to the ex- 
pense of hydrogenation. It seems prob- 
able that the price of iso-octane blends 
will stay high, as compared to the price 
of ordinary gasolines, and that for the 
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{ Sikorsky amphibian used by Pan 


{merican 


Airways for 
transport. 








American Airways Douglas at Detroit refueling from the most modern and efficient 
type of tank truck. 


Caribbean 


time being only a limited number of re- 
finers will be able to market it. 

The most important task confronting 
refiners today is that of developing better 
lubricating oils for use in high output aero 
engines. The best grades of mineral oils 
sold by American marketers and now 
being used, leave much to be desired. 
Technical research men and petroleum 
chemists of prominence frankly admit 
their inability to solve the problem in the 
light of their present knowledge of lubri- 
cants. 

The vital part played by lubricating oil 
in the safe and economical operation of an 
airplane is apparent. With the develop- 
ment of new engines with even higher 
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Typical airport pit refueling; a Lock- 
heed Vega plane at Newark airport. 


output and greater engine pressures, such 
as those which will use 100 octane fuel, 
the lubricant will be subjected to higher 
temperatures and greater loading of the 
frictional surfaces. Therefore, aero oils 
should have a higher lubricating value, 
or oiliness, and have a greater resistance 
to the deteriorating effect of high tem- 
perature. 

For the time being, it is generally ad- 
mitted, the only hope lies in a compounded 
oil. Commercial airplane operators are, 
of necessity, concerned with operating 
and maintenance costs. The frequent 
replacement of parts, badly worn because 
of inadequate or faulty lubrication, is 
expensive. The cost of frequent engine 





overhauls is great, as is the cost of heavy 
oil consumption in the running engine. 
Those who look with favor upon com- 
pounded oils, as opposed to straight min- 
eral oils, invariably back up their opin- 
ions by pointing to the experience of 
European airlines which have been using 
this type of oil successfully for several 
years. 

In Europe many of the airlines, using 
compounded oils in engines of American, 
British, French, and German manufac- 
ture, run them from 500 to 700 hours be- 
tween overhauls, whereas formerly they 
got only 300 to 400 hours when using 
mineral oils similar to those used in the 
United States. 

At any rate the comparative tests con- 
ducted with mineral and compounded oils 
in American engines have been sufficiently 
favorable to cause the belief that com- 
pounded aero oils will be featured on the 
American market before long. 

In the meantime petroleum technol- 
ogists are working diligently with the 
problem of improving lubricants, and the 
engine manufacturers are searching for 
new metals or alloys, and possible treat- 
ments of them, which would improve the 
lubrication of high output aero engines. 

Notable is the tendency of new engine 
manufacturers toward simplified lubrica- 
tion, i. e. that all moving parts are au- 
tomatically lubricated under pressure. 
The elimination of external parts, which 
need to be individually lubricated at fre- 
quent intervals, will reduce maintenance 
costs. Except for spark plugs, magnetos, 
and possibly some valve adjustment, 
these engines will need no servicing, other 
than a periodic check, between major 
overhauls which are required every 400 or 
500 hours. 

About ten years ago the Army Air Corps 
started the development of mechanisms 
which would meter and inject fuel into an 
aircraft engine. The performance of 
carbureters during inverted flight or 
tactical maneuvers was not altogether 
satisfactory and it was, apparently, with 
a desire to overcome this weakness that 
the study of fuel injection was begun. 

There has also been another serious 
weakness, that of ice formation in the 
carbureter of high output engines under 
certain operating conditions and tem- 
peratures. Fuel injection has the dis- 
tinct advantage of eliminating any pos- 
sibility of ice forming in the fuel system 
and thus it becomes an added factor of 
safety. 

The mechanism, now quite well devel- 
oped by the Army, is understood to be in 
use on a large number of Air Corps planes. 
Probably the most interesting thing about 
a fuel injection system to the oil man, is 
the marked increase in power of an engine 
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so equipped, as compared to the output of 
the same engine fitted with a carburetor. 
The increase in power or operating econ- 
omy resulting from fuel injection is prob- 
ably caused by improved fuel distribu- 
tion. The greater consumption of air 
may help some, too. At any rate, in the 
carburetted engine it is very difficult to 
deliver an equal portion of a uniformly 
mixed fuel charge to each cylinder. Fuel 
injection, by overcoming this inefficiency, 
makes possible about 10 or 15 percent 
more power. 

Airline operators are watching the de- 
velopment of compression-ignition en- 
gines with interest. Many of them are 
inclined to feel that in the near future the 
heavy-oil engine will demand serious con- 
sideration because it has some outstanding 
factors in its favor. Diesels have had 
much more thorough study and testing in 
Europe than in the United States, and are 
now being used experimentally on the 
Lufthansa transports operating in Ger- 
many. There is a sound economical rea- 
son for the swing to oil engines in Europe, 
but that same reason is lacking in the 
United States. Germany and Italy, in 
particular, lack petroleum reserves and 
consequently have turned to the use of 
vegetable oils and alcohol blends as much 
as possible. Because it is scarce, Euro- 
pean prices of good aviation gasoline are 
high compared with American prices. 
In Germany, it is said, about 65 percent of 
the fuel cost is saved by using oil instead of 
gasoline. 

The cost and adequate supply of gaso- 
line not being factors, the development 
of Diesels in the United States has not 
been pressed, but other oil-engine features 
are sufficiently alluring to sustain the be- 
lief that the Diesel will have to be reck- 
oned with in American transport aviation 
. before very long. The use of the oil 
engine promises increased duration of 
flight because of more economical con- 
sumption. Although, of necessity about 
30 percent heavier than the gasoline en- 
gine, the fuel consumption of the Diesel 
is, in pounds per horsepower hour, much 
lower. Therefore, it is well adapted to 
long flights where the initial increased 
weight of the engine can more than be 
made up by the reduced weight of the fuel 
carried. At high altitudes the compres- 
sion-ignition engine is better able to re- 
tain its power than is the supercharged 
gasoline engine. These advantages be- 
come less, however, with the present trend 
toward increased gasoline efficiency. 

The problem of radio shielding for the 
electric ignition system of the gasoline 
engine is eliminated in the compression- 
ignition engine. The fire and explosion 
hazard is reduced by the use of oil instead 
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Putting 510 gallons of gasoline and 120 quarts of oil in a Transcontinen- 
tal and Western Air, Inc., transport ship in less than five minutes. 











of gasoline, and this safety factor appeals 
to airline operators for obvious reasons. 
But, the fact should not be overlooked 
that the risk of fire following a crash and 
the spilling of fuel on hot exhaust pipes is 
possibly greater for oil than gasoline be- 
cause of the low self-ignition temperature 
required in a Diesel fuel. In other re- 
spects, however, the danger of fire is 
diminished. 

Although there are several makes of 
airplane Diesel engines on the market in 
the United States the common impression 
seems to be that they are not, as yet, all 
that an airplane engine should be. There 
are many mechanical and thermodynamic 
problems yet to be solved, and so in many 
shops throughout the country experi- 
menting and testing continues under way. 
A few single-engine planes powered with 
Diesels are in service, but they are not 
popular even though their performance 
is, in many respects, excellent. Possibly 
one reason for this is the difficulty of ob- 
taining oil fuel at airports, as there is of 
course no general distribution of the prod- 
uct. It can be obtained only by special 
order. 

Obviously the greatest factor in retard- 
ing the growth of private and miscel- 
laneous flying has been expense. Air- 
planes have cost too much, and the upkeep 
and cost of operation has soured many 
men who had the courage to leap over the 
original cost barrier. Hangar rent, main- 
tenance and repairs, insurance, gasoline 
and oil cost so much more today than 
they should, that owning an airplane is 
still a rich man’s privilege. 

There are probably from five to ten 
thousand qualified pilots in the United 
States who do very little, if any, flying. 
It is not because these men and women 
do not want to fly that they stay on the 
ground and let their licenses lapse, but 
simply because they can not afford to fly. 
Tens of thousands of youths in the coun- 
try have been building model airplanes 
and dreaming of the day when they will 
learn to fly a real airplane. Thousands 
of them are old enough to take instruction 
today, but the son of even a moderately 
well-to-do business man can not hope to 
get six or eight hundred dollars to pay for 
just learning to fly and getting a private 
pilot’s license. What will he do with it 
after he gets it? To rent a plane costs 
from ten to twenty dollars an hour: this 
makes the practice necessary to keep one’s 
hand in, rather expensive. The reason 
that thousands of men and women are not 
flying today for pleasure or business is not 
that they are afraid, or lack the ability to 
learn to fly safely, but simply because the 
cost is too great. 

There was a day when the average man 
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could not afford to own and operate an 
automobile any more than he can own an 
airplane today, and therefore, we must 
assume that there will be a day when the 
average man, who so desires, can afford to 
own and operate an airplane. When the 
price of the various items and services 
that go to make up the cost of travelling in 
the air, rather than on the highway, are 
eventually reduced to their proper level, 
the cost per mile of operating a light plane 
will be about the same as that of a good 
automobile. Until that day arrives, the 
volume of oil and gasoline sales to private 
fliers will not amount to much. 

The time appears to be close at hand, 
however, when significant steps will be 
taken to increase private flying by reduc- 
ing costs. Tests being conducted at the 
present time by the Bureau of Air Com- 
merce in an effort to evolve a light plane 
for quantity production, which is safe, 
easy to fly, and which will sell for about a 
thousand dollars, are encouraging. Sev- 
eral of the planes built experimentally 
this year for the Bureau show definite 
promise. 

One of the foremost problems in pro- 
ducing a cheap plane is to get an inex- 
pensive engine. Two or three automobile 
powerplants have been tried in ships spe- 
cially designed for them and have proved 
satisfactory in most particulars. How- 
ever, the automobile engine’s weight in 
pounds per horsepower is so great that 
these planes can not give all that is de- 
sired in performance. Motorcar power- 
plants also have the temporary disad- 
vantage of running at too high a speed for 
use in airplanes without the use of reduc- 
tion gears or belts. Undoubtedly, some 
sound developments will emerge from the 
experiments being conducted and before 
long several less expensive airplanes 
should be available for the private flier. 

From all indications private and mis- 
cellaneous flying in the United States will 
have consumed well over 10,000,000 gal. 
of gasoline and 1,000,000 gal. of lubricat- 
ing oil during the current year. 
seem, if one were to hazard a guess, that 
this portion of the petroleum market de- 
voted to private and miscellaneous flying 
should increase slowly for two or three 
years and then more rapidly. In five 
years it will probably amount to a little 
more than 20,000,000 gal. of gasoline per 
year. 

Let us now take a look at the average 
airport as if it were a dealer service station 
and see what the situation is. Only a 
small percentage of the airports in the 
United States are fortunate enough to 
have scheduled transport service operating 
from them and thereby be assured of a 
regular source of income, in the form of 
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fees, to the airport operator. This means 
that those not so fortunate, have to look 
to the private and miscellaneous plane 
owner, both local and transient, for sup- 
port. Of the products and services sold, 
oil and gasoline are the leaders in produc- 
ing a steady and adequate revenue. 
Thousands of airports have relied on the 
sale of petroleum products to keep them 
in business for the past few years and their 
staying in business has been vital to the 
progress of aviation. The average air- 
port operator is able to realize approxi- 
mately 40 percent of the retail price of 
petroleum products as gross profit. Of 
this retail price the refiner and marketer 
gets only about 40 percent, which, con- 
sidering the small volume, does not leave 
much net profit. The remaining 20 per- 
cent on an average goes for taxes. The 
oil industry has felt that airports are as 
important to the increase in airplanes as 
good roads were to automobiles; without 
good landing fields airplanes are of little 
value. For this reason alone, if for no 
other, the development of airports has 
been encouraged and should continue to 
be by all interested parties. 

The oil companies in many cases, how- 
ever, have been generous to a fault in 
being helpful to the airport operator. 
They have not been actuated altogether 
by the spirit of big-hearted paternalism 
toward aviation, quite frequently it has 
been merely the pressure of competition. 
Petroleum marketers are assumed to be 
in business, and that implies the necessity 
of making a fair profit from their sales. 
In many cases it is suspected that they 
are taking an actual loss on airport busi- 
ness. These deals are usually justified in 
the minds of the doers because they need 
the representation, the volume is insignifi- 
cant, or because it is good advertising to 
have some particular account. Such. 
deals usually can not be considered as ly- 
ing within the limits of sound business 
practice, but worst of all they are, quite 
often, not even properly posted on the 
books. They are, in many instances, set 
down as a direct loss against aviation 
sales, rather than in a manner to show 
the proper profit for aviation sales and 
the deficit charged against advertising or 
something else. Aviation sales depart- 
ments can, and should, stand on their own 
feet, but to do so it would seem that they 
must sell their products at a price which 
will yield a fair return and that they 
must refrain from turning around and 
giving the profit back to the customer in 
the form of extra equipment. 

From casual observation, it appears 
that the signing of longer term contracts 
would help both parties to the agreement 
by enabling the airport operator to get his 
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products, equipment, and service at a fair 
price and at the same time give the oil 
company time enough to make the in- 
vestment pay. An airport account should 
be analyzed in the same light that a 
dealer service station is, except that the 
greater per gallon investment usually in- 
volved should be overcome by the benefits 
of a longer term contract. 

A reduction in the cost of flying will 
undoubtedly have the effect of increasing 
the amount of flying and consequently 
boosting the volume of sales. This train 
of thought always provokes the question; 
when will it be possible to reduce the air- 
port dealer’s margin, from the ten or 
twelve cents that is common today, to an 
amount more nearly comparable to that 
of the service station operator? 

Petroleum refiners have labored for 
many years at great expense to develop, 
perfect and supply the gasolines, lubricat- 
ing oils and greases which together make 
present day airplane operation possible. 
There could have been no real develop- 
ment of flying without the research work 
of the refiners. Year after year they 
have improved their products so that 
aviation could progress. This fact un- 
fortunately has been overshadowed by 
the spectacular feats of aviation, and it is 
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Refueling one of the famous small 
Howard racing planes at Buffalo, N.Y. 


suspected that the general public is quite 
unaware of the important role played by 
petroleum technologists in this drama. 
Possibly the aviation industry by and 
large does not appreciate the fact as fully 
as it should. 

Aviation products are sold in the United 
States at a very low price, considering the 
cost of research, testing, refining and 
marketing. Although the performance 
value of aviation gasoline has increased 
tremendously in the past ten years, the 
price generally, has hardly increased at all. 
A marked improvement in the perform- 
ance ability of a gasoline has seldom been 
accompanied by an increase in price. In 
passing this value on to the airplane op- 
erator, aviation has been aided and en- 
couraged. 

It would seem to an observer, however, 
that the day must come when products 
will be sold at prices more in keeping with 
their value than they are today. 

The tendency displayed by some mar- 
keters to obtain contracts with the gov- 
ernment and with airlines by bidding so 
low as to almost preclude the possibility 























of making any profit, can only be de- 
fended on the grounds of supposed prestige 
or publicity value of the contract. Today 
the advertising or publicity value of most 
aviation accounts can be seriously ques- 
tioned. 

Aviations’ news value is, unfortunately, 
still fairly good in the wrong direction 
newspapers still persist in favoring an air- 
plane accident with prominent headlines 
and space location. But in most other 
respects the public is not particularly 
impressed today by aeronautical hap- 
penings. 

If the present marketing situation is 
analyzed, it will show the need for closer 
adherence to business principles. The 
aviation sales departments of all oil com- 
panies would, it is believed, benefit by 
operating in such manner and with such 
policies that their actual profit or loss 
position is made obvious. Accurate 
knowledge of just where they stand should 
enable them to conduct future transac- 
tions in a manner which, when reckoned 
over a period of time, should be advan- 
tageous to all parties concerned. 

Aviation is now a business—a business 
which, as time goes on, will handle an 
ever-increasing portion of the world’s 
transportation. 
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Reserves to be Main Topie at A.P.I. Meeting 


T. O Donnell, American Petroleum 


Company. 





Ralph B. Lloyd, president, Lloyd 
Corporation, Ltd. 


R. D. Matthews. executive 
vice” president, Union Oil 
Company (top) and J. A. 
Crawford, president, the Re- 
public Supply Company of 
California (below). 


























At One of the Most Important Gatherings of the 


Members of the Industry in Recent Years, a 


Policy in Regard to Federal Control Attempts 


Must be Formulated and Oil Reserves Estimated. 


BB ecavse of the very active and grow- 
ing interest in the extent of available 
reserves of crude oil in the United States 
and the further keen interest in the next 
moves to be made by the federal govern- 
ment in its attempt to take over control of 
the petroleum industry, the Sixteenth 
Annual Meeting of the American Petro- 
leum Institute, scheduled to start in Los 
Angeles on November 11 promises to be 
an unusually interesting and significant 
one. 

In some respects the meeting may be 
said to have started weeks before the ac- 
tual convention opens. Committees and 
individuals have been working intently on 
various methods of estimating reserves 
within the United States, the raw material 
to be digested at the actual meeting. 
The fact that new flush fields are not be- 
ing discovered at a rate sufficient to keep 
pace with consumption of products may 


suggest to those attending the annual 
meeting the necessity of keeping all chan- 
nels forfurtherexplorationworkopen. So 
many able estimates of remaining reserves 
will be available at the coming meeting 
that an average of the individual figures 
should give a fairly accurate picture of the 
true situation. It may be expected also 
that informal discussion will concern itself 
primarily with the best national policy to 
adopt in regard to producing crude oil in 
the future. 

Inevitably, informal discussion, as well 
as the formal papers, will consider the 
possibilities of a further onslaught by the 
federal government designed to centralize 
control of the oil industry in Washington. 
It is even possible that the question of 
reserves will have some bearing on the 
willingness (or unwillingness) of the in- 
dustry to accept federal control. Obvi- 
ously anything that tended to discourage 
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oil prospecting at this time, particularly if 
the Institute finds that reserves are less 
than expected, would not be in the public 
interest. 

President Byles’ speech, to be delivered 
on November 12 is being anticipated with 
unusual interest by the members of the 
industry who plan to attend the annual 
meeting in large numbers. President 
Byles’ speech will deal with the history of 
the development of the industry down to 
the present, the services it has rendered 
the nation and its progress, made so far 
without the necessity for federal control. 

The oil industry and the institute which 
represents it favor state control, particu- 
larly in so far as it attempts to bring 
supply and demand into balance, con- 
serve resources and prevent waste. An 
address by Governor E. W. Marland of 
Oklahoma, former oil man, is expected to 
treat the subject of state vs. federal con- 
trol. Governor Marland is chairman of 
the Interstate Compact Commission re- 
cently authorized by act of Congress. 

As in former years a large number of 
excellent technical papers have been pre- 
pared and this year perhaps, more than 
at any time in the recent past, a large 
amount of interesting material will be 
available. Progress in production and 
drilling technique has been so rapid 
recently that consideration must be given 
to a number of new developments whose 
importance in the changing oil picture 
may not yet be fully realized. The divi- 
sion of refining will also have a number of 
new developments to consider, and meet- 
ings in this division promise to be ex- 
tremely interesting. 

The choice of California as the location 
for this year’s meeting serves to call 
attention to the exciting oil history of that 
state which has not always followed the 
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Cc. EB. Olmsted, The Texas Company, Los 
ingeles (left), Kh. R. Kingsbury, vice presi- 
dent at large, American Petroleum Insti- 
tute, and president of Standard Oil Com- 
of California and R. 4. 
Broomfield, Oil Company. of 


pany (center) 
Barnsdall 


California. 


evolution of the other oil producing states. 
The last California meeting of the A.P.I. 
was in 1926. 

While the existence of oil in California 
was known from the beginning of its 
settlement and seepages were identified 
as early as 1860, the first well was not 
drilled until 1867 on Sulphur Mountain. 
The first refinery was constructed at New- 
hall in 1875 and has now been reproduced 
as a monument to the contribution that 
the California oil industry has made to 
the national economy. Four years later 
the first pipeline was constructed from 
production to the Newhall refinery. In 
1895 the state’s production passed the 
1,000,000 bbl. mark for the year and by 
1906 the industry in California was suffer- 
ing from overproduction which was re- 
lieved when it was demonstrated that 
fuel oil was suitable for use in locomotives. 
Since then California has contributed 
many valuable technical advances to the 
business of producing, refining and utiliz- 
ing oil products. At present the state has 
some 16,000 producing wells, 63 operating 
refineries, over 6,000 miles of pipeline 
and storage facilities for 233,464,000 bbl. 


W. C. McDuffie. Receiver, Richfield Oil 
Company of California (top) and W. F. 
Humphrey, president, Tide Water Associ- 
ated Oil Company (below). On these two 
pages are shown men who are leading mem- 
bers of the American Petroleum Institute 
who have been instrumental in promoting 


the success of the Los Angeles meeting. 








Need For Cooperation in 


U. Kk. A Favored Market — Are Distributors Mis- 


sing Opportunities? — Independent 


Federation 


Offers Possible Solution 


Cancers in Britain within the past 
two years have brought the motor spirit 
market to a stage where distributors may 
be losing a golden opportunity for the lack 
of cooperative effort. This is the view 
which is now being entertained by a wid- 
ening circle of oil men. 

In the first place, fundamental condi- 
tions have altered immensely for the bet- 
ter. Britain has shown a strong and in- 
creasing power of absorption of all oil 
products, and the trade has escaped seri- 
ous interference from the government. 
The British market, therefore, in addition 
to being the second largest in the world, 
should by now be one of the most favored 
from the seller’s viewpoint. 

Almost concurrently with the basic 
strengthening of market conditions, a 
combination of independent distributors 
has been taking shape, and emerged some 
time since as the Independent Petroleum 
Federation, under constructive and effi- 
cient leadership. 

With active consumption, and associa- 
tion of interests adopted among the inde- 
pendents as well as the national group, 
the stage should be set for prosperous 
trading, and it is therefore only natural 
that some observers should be asking how 
far misunderstanding and lack of appre- 
ciation of the other man’s point of view 
are standing in the way of a rational 
handling of the market by the distributive 
industry. 

Possibly an answer to this question is to 
be found in one of the main factors respon- 
sible for the Independent Federation’s ex- 
istence, for the necessity for meeting the 
opposition of the larger companies has 
been suggested as the Federation’s prin- 
cipal raison d’etre. Elimination of com- 
petition, and the maintenance of as reason- 
able selling prices as possible between the 
independents themselves were undoubt- 
edly strong incentives to combination, 
and a further objective of the Federation 
was to improve the trade status of the in- 
dependent by giving his customers some 


670 


By Alec H. Day 


sort of guarantee of fair dealing and finan- 
cial stability. 

Betterment of the general standing of 
the smaller firms outside the national 
group naturally carried the implication of 
exclusion of irresponsible distributors of 
the casual type from Federation member- 
ship. Measures were therefore taken to 
discourage the operations of any concerns 
which had been in the habit of cutting 
into the market at the most profitable 
points with a purchase of a part cargo and 
the temporary hire of road tank cars, 
thereby skimming the cream off the busi- 
ness without undertaking regular distri- 
bution. It was held by the Federation 
that casual distribution on these lines lent 
itself far too readily to the supply of in- 
ferior spirit, at the same time leaving the 
financial standing of the wholesale dis- 
tributor in far too nebulous a state. The 
Federation therefore cut off supplies going 
to the unreliable type of independent by 
acquiring any stray cargoes offering. It 
is believed that this action has been effec- 
tive in practically ridding the market of 
the in and out operator. In the process of 
elimination, the original list of possible 
members of the Federation was reduced 
by approximately 50 percent, and it may 
now be said of the independents that their 
official body has a good claim to represent 
substantial firms, including some of very 
old standing. 

As an example of cooperative working, 
the organizations of the Federation pre- 
sents several points of similarity with the 
national group, although working on a 
much smaller scale. It is no more a 
strict combine than the association be- 
tween the national companies, for its 
members carry on their business on their 
own lines, subject to certain general re- 
strictions, including a system of zoned 
minimum prices and the supply of spirit of 
a certain minimum quality. Federation 
members engaged in importing are said to 
be supported by a number of shippers in 
the Gulf and elsewhere, thus obtaining 





Britain 


regular supplies, and in its selling opera- 
tions the Federation, through its con- 
stituents, certainly has the good will and 
sympathy of numerous consumers who 
believe in keeping their purchasing market 
as competitive as possible. This applies 
particularly to buyers of commercial 
spirit for lorries and delivery vans, in- 
cluding some very well-known British in- 
dustrial concerns. 

The Federation now claims to embrace 
the whole of the independent distribution 
of the United Kingdom with the exception 
of such large unaffiliated undertakings, as 
Trinidad Leaseholds, Texas, and R.O.P. 
Membership totals about thirty firms, 
many of them possessing their own 
laboratories for testing the quality of the 
spirit handled. An estimate of the an- 
nual turnover of members puts the total 
at well over 100,000,000 Imperial gallons, 
of which 60 percent is conducted on con- 
tract with commercial users, the remain- 
der consisting of sales to the retail trade. 
Official figures of motor spirit entered for 
home consumption in Britain during the 
first six months of the current year are 
equivalent to 1,175,000,000 gal. per an- 
num, so that the Federation represents 
something like 10 percent of the British 
motor spirit market. 

As a market factor, the establishment of 
the Federation derives its chief impor- 
tance from the fact that it brings the 10 
percent of total British motor spirit sales 
handled by the small independents under 
a single control. Under the conditions 
existing a year or so ago, this odd 10 per- 
cent was divided between numerous small 
and unconnected undertakings, and was 
subject to innumerable strifes and fluc- 
tuations. Although, therefore, it could 
at times cause a considerable disturbance 
to the price structure, it was handled by 
no tangible interest which could in any 
circumstances be brought into line with 
the rest of the market. To-day, market- 
ing by the small type of independent dis- 
tributor is under the control of a definite 
entity, and may therefore be considered 
as a single contributor to Britain’s motor 
spirit selling organization, with total sales 
comparing favorably with any but those 
of the larger constituents of the national 
group. 

If all that is claimed for the Federation 
is justified, it represents the only effective 
competition offered to the big companies 
by the smaller independents, and thus 
furnishes a means by which measures may 


WORLD PETROLEUM 

















ultimately be devised for strengthening 
the price structure or otherwise improving 
marketing conditions in Great Britain. 

That there is ample scope for steps in 
this direction is evident, since no one 
pretends that the British distributing in- 
dustry is deriving full benefit from 
conditions which have become highly 
favorable. The country has escaped the 
profound disturbances caused on the 
Continent and elsewhere by government 
monopolies, import quotas, exchange clear- 
ing schemes and official measures to force 
the establishment of internal refining in- 
dustries. Apart from heavy taxation, 
government interference in the British 
petroleum market has been an almost 
negligible quantity. 

Despite the advantages of freedom and 
trade activity, the market can hardly be 
providing the majority of distributors 
with a reasonable return on capital in- 
vested. Unfortunately, the increase in 
the Trinidad Leaseholds dividend from 
12'4 to 17% percent for the year to June 
30 last cannot be considered a criterion 
for the whole market. Although some 
advantage must have been gained by the 
national companies from increased gen- 
eral gallonage, the profit margin is so 
small in motor spirit that after providing 
for overheads, this section of the trade 
cannot be yielding adequate compensa- 


A.I.M.M.E. Coneentrates on 


tion for many lean years. At their own 
lower level of selling values, the inde- 
pendents are not making a reasonable 
margin, and it is generally admitted that a 
further small increase in selling prices is 
overdue, and could be made without 
either alienating public opinion or sacri- 
ficing the goodwill of the authorities. 
From both viewpoints, the existence of 
the independents in the market is prob- 
ably an advantage, for it eliminates the 
grounds for any accusation of a close 
monopoly by the national companies; and 
for the same reasons, perhaps, too close a 
combination between national and inde- 
pendent distributors might not be a de- 
sirable step. A definite association be- 
tween them for trade purposes, however, 
might well prove a decidedly helpful and 
constructive development. 

It may be frankly admitted that the big 
distributors in Britain have suffered con- 
siderable loss and inconvenience in the 
past from independent firms, through ir- 
responsible marketing methods and price 
cutting in the most remunerative spots. 
In view of this experience, a reluctance to 
take independent interests into serious 
consideration is easily understood. Equally, 
mistrust of the big undertakings on the 
part of the smaller distributors is not un- 
natural. The effective operation of the 
Independent Petroleum Federation, com- 


Various Methods of Estimating Oil Reserves, 


Mutual Obligations of Government and Oil In- 


dustry and Recent Engineering Practice, Covered 


at Annual Meeting in Houston, on October 10. 


A, THE FALL meeting ot the Petro- 
leum Division of the American Institute 
of Mining and Metallurgical Engineers 
heldin Houston on October 10-12, methods 
of estimating crude oil reserves were dis- 
cussed in considerable detail, while other 
papers covered the relationship between 
the government and the oil industry and 
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several other papers discussed some of the 
latest engineering practices. 

The key-note of the meeting was the 
paper presented by Mr. M. Albertson, 
Research Engineer of the Shell Petroleum 
Corporation, who presented a paper 
entitled ‘‘Statement Relative to Estima- 
tion of Developed Petroleum Reserves.” 


posed of small firms of standing and at 
the same time giving the latter the 
strength of unity, should have done a 
good deal to remove the causes of distrust 
on both sides. , 

Since they are all engaged in the same 
industry, the interests of both large and 
small operators are, after all, united in 
many essentials. Aside altogether from 
fixing prices and allocating spheres of in- 
fluence, there is ample scope for con- 
sultation and combined action between 
national concerns and_ independents. 
Resistance to oppressive taxation, joint 
observation of new entrants into an al- 
ready overcrowded market, and limita- 
tions on the erection of superfluous 
pumps, instantly come to mind as pos- 
sible matters for discussion. The length 
of trade credits, and facing the Customs 
authorities on the question of evaporation, 
are other subjects where completely com- 
prehensive action would be more effective 
than any taken alone by the national 
group, powerful as the latter may be. 

With such promising ground for devel- 
opment of a country-wide association of 
petroleum distributing interests, there 
seems to be considerable ground for the 
opinion that the British market holds 
every inducement to both nationals and 
independents to bury old prejudices and 
pull together. 


Oil Reserves 


Mr. Albertson 
follows: 

“‘The problem of securing more ac- 
curate estimates of developed petroleum 
reserves existed prior to curtailment of 
production. With curtailment, however, 
the problem became an acute one. Some 
of the more prominent reasons for the 
acute nature of the problem are as follows: 


stated his problem as 


1. The standard method of estimation de- 
pended on production decline curves. 
This method is inapplicable while curtail- 
ment prevails and available methods are 
insufficient. 

2. The retarding influence which wide open 
flow conditions imposed upon over-develop- 
ment is absent. Great losses of capital by 
over-development can now occur before 
realization of the true situation occurs, or 
before effective steps can be taken to stop 
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such wastage. This increases the need for 
early, accurate, estimates. 

3. Above ground stocks have diminished and 
the equivalent of such supply tends more 
and more to be retained underground in the 
natural reservoirs. It becomes increas- 
ingly necessary to know accurately the 
amount of these stocks.” 


The above purpose is achieved at sev- 
eral stages of the development: with one 
or two wells drilled the estimation of 
reserves is qualitative; with some produc- 
tion having been secured from the field 
and with its approximate outlines known 
the estimation is semi-quantitative; and 
with the reservoir susceptible of accurate 
measurements the estimation is quantita- 
tive, in which stage the predictions of 
reserve should be within plus or minus 
10 percent correct for the prevailing 
conditions. 

Mr. Albertson lists all factors which 
influence recovery in an excellent sum- 
mary: 


A. Quantity of oil in the productive for- 
mation depends on: 
1. Volume of the reservoir rock. 
2. Porosity. 
3. Saturation. 
B. Energy available to move oil to the 
wells: 


. Energy of gas, oil, and water, due to pres- 
sure: 
a. Without expansion. 
b. By expansion of each fluid. 
. Energy of gravity acting directly. 
. Molecular energy of gas, oil, and water, to 
displace oil from reservoir rock. 
4. Artificially supplied energy. 


wN 


C. Loss of energy other than in moving of 
oil to the wells: 


1. Escape of gas, oil, and water pressure with- 
out oil recovery. 
2. Gravity may move oil from the wells as well 
as to them. 
. Escape of gas and water without exerting 
their molecular energy to move all. 
4. Energy made unavailable due to loss of 
heat in reservoir, by solution reactions and 
changes of state. 


w 


D. Efficiency with which energy is con- 
sumed in movement of oil: 


. Well spacing. 


N 


. Rate of oil recovery. 

3. Permeability of sand. (Shooting, acid treat- 
ment, mudding of sand.) 

- Gas-oil ratio. 

- Water-oil ratio. 

Locus of gas, water. and oil expansion. 

. Viscosity of oil. 

. Specific heat and latent heat. 

. Molecular energy. 


Se ernaus 


E. Loss of oil and gas due to leakage: 


1. Poor quality of casing. 

2. Normal corrosion of casing. 
3. Improper casing methods. 
4. Entrance of surface water. 


Mr. Albertson states that: ‘‘ Enumera- 
tion of the factors and their classification 
into groups of factors is sufficient to sug- 
gest strongly that if accurate estimation 
of developed reserves has to await quan- 
titative determination of all factors, it 


will never be possible. If this is true, 
hope of satisfactory estimates depends 
on finding the relationship between re- 
covery and one or more groups of signifi- 
cant factors which may be readily de- 
termined. Below are some suggestions 
for exploration: 


1. Fractional part of total energy consumed 
per unit of oil recovery. 

2. Determination of oil recovery per unit re- 
treat of oil from oil reservoir plus more 
accurate estimation of reservoir size and 
content. (Water surveys, gas surveys, 
electrical logging of formations, better core 
recovery, etc.) 

3. Rate of reservoir pressure decline per unit 
of oil recovered, and influence of rate of 
recovery upon total recovery. 

4. Oil recovery per A.P.I. gravity unit under 
reservoir conditions of temperature and 
pressure. 

5. Average gas-oil ratio and rate of variation 
per suitable time unit for life of field. 

6. Combinations of the above factors pertinent 
to the particular field.” 


Mr. Albertson completes his excellent 
summary by stating: 

‘*Common effort is necessary to make 
the advances essential to solve field-wide 
problems and since specific problems 
whose answers are obtained without the 
effect of contributing factors being known 
are subject to grave error, it is imperative 
to have complete operator cooperation in 
collecting and analyzing data from any 
pool. Today, the engineer finds himself 
being challenged by the industry to advise 
it as to what path to follow in new de- 
velopment and it behooves the engineer to 
advise the industry fully what it must do 
to cooperate with him and permit him to 
arrive at sound conclusions. We must 
not permit our work to be classified as 
black magic or glorified guesses, but 
rather must we admit our shortcomings 
and intelligently attack the problems 
confronting us.”’ 

Mr. P. P. Gregory, Chief Petroleum 
Engineer of Yates Pool Advisory Commit- 
tee, read a paper on Estimation of Pe- 
troleum Reserves in Prorated Limestone 
Fields, excellently summarizing this paper 
as follows: 

‘‘At this time no positive methods of 
estimation of petroleum reserves in pro- 
rated flush limestone fields are available 
owing to the peculiar character of the lime- 
stone reservoir, which lacks the relative 
uniformity of porosity and permeability 
found in sand fields. Predictions of per- 
acre recoveries in a new field based on 
recoveries obtained in “similar” older 
limestone fields may be highly erroneous. 

“Experimental data indicate that: 


1. In fields under volumetric control: 
a. Coleman’s formula may be used to obtain 
reliable estimates of the amount of oil 
originally present in the reservoir. The 
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formula is also applicable for determination 
of recoverable oil, provided the average gas- 
oil ratio can be closely controlled. 

b. Where such close control is lacking, the 
amount of recoverable oil can be estimated 
from the analysis of total recovery of fluids 
and corresponding decline in the average 
reservoir pressure. 


2. In fields under hydraulic control: 


Estimates of recoverable oil and of oil in place 
can be had from study of withdrawals made 
and of rise in oil-water contact, together with 
changes in extent of the gas cap.”” 


Ralph Schilthuis, Research Engineer for 
the Humble Oil and Refining Company, 
presented a paper entitled Active Oil and 
Reservoir Energy, which went into con- 
siderable detail of the newer concept of 
the reservoir energy. 

George H. Fancher and Kenneth B. 
Barnes discussed Water-Flooding in the 
Mid-Continent. The paper covered par- 
ticularly eastern Kansas and northeastern 
Oklahoma in which area the writers esti- 
mate that there are 1,400,000 productive 
acres in the shallow fields which are open 
to water-flooding. By estimating this 
area to carry sands 20 ft. in thickness, of 
15 percent porosity and with an oil satura- 
tion of 35 percent, the area is estimated to 
carry 8,000 bbl. of oil per acre. 

‘*Consequently the oil content of the 
producing regions under 3,000 ft. in depth 
in Eastern Kansas is estimated at 4,800,- 
000,000 bbl. and in Northeastern Okla- 
homa at 6,400,000,000 bbl. This con- 
siderable volume of oil remaining in the 
sands at the present time, properly speak- 
ing,isnotareserve. Only the recoverable 
portion isareserve. If the whole acreage 
were found to be suitable for water-flood- 
ing by criteria discussed in this paper a 
reasonable recovery and, hence, a reserve, 
of 3,000,000,000 bbl. should be expected.”’ 

After considering in detail analysis of 
cores preliminary to water-flooding, pro- 
duction records, natural and controlled 
water-flooding and the physical and eco- 
nomic problems peculiar to the Mid- 
Continent, the authors conclude: 

“‘To the casual observer of water- 
flooding in the East, the procedure and 
mechanics may appear relatively simple. 
Coring and core analysis may seem super- 
fluous operations. However, contrary to 
the belief of many, a flood does not travel 
a uniform and fractional part of a foot per 
day in its progress through the sands. 
The unexpected can occur. In the East, 
for example, in extending a new line of five 
spot oil wells on a 400 ft. spacing, the op- 
erator of a certain project, to his surprise 
and embarrassment, obtained nine water 
wells. The flood had passed despite pre- 
cautions. With Mid-Continent sands of 
higher average permeability, the danger 
of a similar occurrence is enhanced; valu- 
able reserves can be lost permanently if 
water is introduced without definite 
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knowledge of the existing sand conditions. 

Despite problems and difficulties, it is 
believed that a future awaits water-flood- 
ing in the Mid-Continent. This future 
depends on the solution of technical prob- 
lems. If operations are conducted on a 
scientific basis and economic scale, the 
result should be that the interests of con- 
servation will be served and the stripper 
well region will enjoy a prolonged eco- 
nomic life affording support to hundreds 
now dependent on the oil industries, values 
of stripper production will increase, capi- 
tal will be attracted by dependable return 
on investments and a definite future to the 
Mid-Continent area can be planned and 
controlled. However, the process is no 
panacea for the economic ills of the region. 
Neither will it nor can it be relied upon to 
supply the oil required by the nation in in- 
creasing amounts. It cannot prevent in- 
evitable shortage, but its use can be 
profitable and is essential from the stand- 
points of conservation and economics. 

Alexander Deussen in a brief paper cor- 
rected the Acre-Foot Yields of Texas and 
Gulf Coast Oil Fields as given by L. P. 
Teas in Petroleum Development and 
Technology, 1934, A.I.M.M.E., pages 
308-319. The figures arrived at by Mr. 
Teas were based upon, not the net thick- 
ness of producing sand formation, but ‘‘to 
the total of the net portion of the produc- 
ing zones which actually yield oil into the 
drill hole.” It is stated in Mr. Deussen’s 
paper that in many instances only 20 or 10 
ft. of screen might be set in the well when 
there might be actually 100 ft. of oil sand 
present. Further Mr. Deussen states 
that: 

‘‘A bed one foot thick and an acre in 
area contains 7,758 bbl. of sand. Suffi- 
cient tests have been made of the porosity 
of various sands from Gulf Coast fields to 
show that the average porosity of repre- 
sentative sands is not over 25 to 30 per- 
cent. If this entire pore space were filled 
with oil, it would only contain 1,939 and 
2,327 bbl. of oil, respectively.” 

Thus, according to L. P. Teas, the acre- 
foot yield in Goose Creek field has been 
1,778 bbl. and in Orange 2,599 bbl., while 
Mr. Deussen’s investigations show that up 
to 1930 Goose Creek has produced 477 
bbl. to the acre-foot and Orange has pro- 
duced 767 bbl. to the acre-foot. Itshould 
be indicated that L. P. Teas’ figures were 
based upon an out-dated method sug- 
gested by A.I.M.M.E. 

Mr. D. L. Katz presented a paper en- 
titled ‘‘A Method of Estimating Oil and 
Gas Reserves.”” While the method of es- 
timating oil reserves as illustrated in this 
paper may undoubtedly prove to be of 
value, it is doubtful whether this method 
should be used alone. Most of the fac- 
tors considered in Mr. Katz’s paper were 
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included in the generally accepted prac- 
tices as illustrated by Mr. Albertson and, 
therefore, this method should be consid- 
ered only as contributory to the complete 
study of the factors as tabulated by Mr. 
Albertson. 

Mr. R. D. Parker, Chief Supervisor of 
the Oil and Gas Division of the Texas 
Railroad Commission since 1928, pre- 
sented a paper entitled ‘‘Government and 
the Oil Industry—Their Mutual Obliga- 
tions.’ After covering in considerable 
detail the subjects: Government in Busi- 
ness; Government Regulations of Busi- 
ness; Criticism of the National Recovery 
Program; The Waste of Natural Re- 
sources; Business Cycles and Their Effect 
upon the Oil Business; The State Com- 
pact of 1935; The Competitive Character 
of the Petroleum Industry, and discussing 
in some detail the Relationship Between 
Interstate and Intrastate Problems, as 
affecting railroads through the Federal 
Interstate Commerce Commission, which 
now exercises plenary powers within in- 
dividual states, and comparing the I. C. C. 
and the possible situation that might arise 
in the producing branch of the oil industry 
as the result of the discovery of the 
Rodessa pool in Louisiana, bordering on 
Texas and Arkansas, the author concludes: 

‘“‘The public welfare demands of the 
petroleum industry (a) that the needs of 
industry and commerce which lean heav- 
ily upon petroleum for their existence be 
served; (b) that a reserve of petroleum 
underground be protected and a depend- 
able supply of petroleum products be 
available for national defense; (c) that the 
competitive system be maintained (on the 
basis of efficiency); (d) that free move- 
ment in commerce among the states of 
petroleum and its products be maintained 
to the extent necessary to supply the cur- 
rent needs and future supply of all the 
people of all of the states; (e) that the 
‘waste’ of overproduction be stopped; 
(f) that the maximum and balanced yield 
of the several products of crude petroleum 
be realized in refining so as to avoid 
‘waste’ (such for instance as preventing 
the use of the process of distillation of 
straight run gasoline where the residual 
oil is not further refined by cracking); 
(g) that such cooperative effort be made 
as is necessary with other industries to 
avoid recurring cycles of prosperity, panic 
and depression; (h) to sustain as nearly as 
may be possible employment at uniform 
level; and (i) that the industry meet 
government half way in an effort to per- 
fect mutual benefits. 

‘‘Industry on the other hand in turn 
for the exactions of government has a 
right to demand (a) modification of the 
anti-trust laws which will sanction agree- 
ments in the industry to permit it more 


nearly to govern itself; (b) protection from 
over-production and ‘waste’; (c) the 
nationalization of the principles of the 
Sharp Decision of the Texas Supreme 
Court in respect to the capture theory in 
controlled production; (d) embargoes on 
the movement of illegally produced oil in 
interstate commerce; (e) practically uni- 
form laws in all states regulating the 
industry including the prevention of eco- 
nomic as well as actual waste; (f) the un- 
biased and efficient enforcement of all 
laws alike before all men; (g) standardiza- 
tion of inspection service on basis of 
knowledge of the business; (h) permission 
to maintain trade associations and meet 
upon grounds of common interest without 
fear of persecution under the anti-trust 
laws; (i) maintenance of property rights; 
(j) the right to unitize producing proper- 
ties under fair basis of distribution of 
property yields and some satisfactory 
form of group control of marketing by the 
adoption of codes of fair practice and 
otherwise; (k) cooperative constructive 
attitude of government officials toward 
business; (1) revision of banking prac- 
tices or some other governmental agency 
to restrict credit by means which will not 
break down a legitimate competitive 
system but will weed out the unfit; and 
(m) a proper balance of state and federal 
authority within the constitutional sphere 
of each so that each may supplement and 
aid the other cooperatively.” 

The papers dealing with the latest 
engineering practices included the Plug- 
Back Cementing Methods by C. P. Par- 
sons, Vice President of the Halliburton 
Oil and Cementing Company, who dis- 
cussed the most recent developments, 
including: ‘‘Balanced’’ Method of Plug- 
ging Back; Displacement Method; Plug 
Methods; Squeeze Jobs; Plugging Back in 
“‘Thirsty’”’ Formations; and Plugging 
Back in Screens or Perforated Liners. 
Particular stress was laid on Plugging 
Back in ‘‘Thirsty’’ Formations, where 
three general methods are now being used: 
“One of them is to use regular cement 
slurry and make successive plug-back 
jobs by a displacement or other suitable 
method using a small amount of slurry in 
each job and allowing an interval of sev- 
eral hours between each job. Another 
method is to lighten the weight of the 
cement slurry by using a cement-ben- 
tonite mixture. The latest method, how- 
ever, is to use a self-sealing cement, which 
contains a fibrous sealing material pre- 
mixed with the cement in dry state at 
the cement plant. The idea of the latter 
material is that when the cement starts 
going out into the formation, the fibrous 
materials begin wadding up and building 
a seal against further entry of the cement 
slurry.” 
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A paper on the Structure of Clay Gels 
was read by W. K. Lewis, of the Massa- 
chusetts Institute of Technology, in which 
the author discussed in great detail the 
mechanism of gelation which is of out- 
standing importance in the handling of 
drilling muds. The paper was presented 
as a result of exhaustive microscopic and 
ultramicroscopic laboratory studies. 

J. C. Karcher, of the Geophysical Serv- 
ice, Inc., gave a brief summary of the 
most recent developments in “Electrical 
Logging of Formations Concurrert With 


Drilling,’’ which, however, 
experimental stage. 

Other papers presented at the meeting 
covered: Acid Treatment; Insoluble Resi- 
due Methods and Their Application to 
Exploitation Problems; Use of Shot Per- 
foration Methods, producing from bottom 
of reservoir by setting casing deep and 
subsequently retreating upward as the 
layers are exhausted; Mud Fluid Problems 
on the Gulf Coast; Experiments on the 
Vertical Flow of Gas-Liquid Mixtures and 
Subsurface Pressure Studies. 


is still in 


Development of Mobile Rotary Rigs 


W irs the greatly increased speed of 
rotary drilling the time occupied by rig- 
ging up and breaking down has gradually 
come to take more time in proportion to 
the overall time the rotary rig equipment 
is employed on individual locations. 
Thus in the Fast Texas field, where one 
week is sufficient for actual drilling, rig- 
ging up and breaking down time occupies 
around three days or almost half as much 
time as the actual drilling; while with 
heavier standard rotary rigs five days are 
necessary for rigging up and two days to 
break down. In solving the problem of 
the reduction of time of rotary rigs on any 
one location the most important factor 
has been the mobility of the machinery 
in its final assembly form on the derrick 
floor. In attempting to solve this prob- 
lem many types were devised by a number 
of manufacturers within the last few years 
but to-date only a few have been success- 
ful in actual practice. One of the more 
efficient units now in actual and successful 
use in all of the Mid-Continent is the 
mobile rotary rig designed and developed 
by the Wilson Manufacturing Company 
of Wichita Falls, Texas, in cooperation 
with Helmerich and Payne, drilling con- 
tractors of Tulsa, Oklahoma. These two 
companies evolved an effective mobile 
rotary rig which successfully drills to 
around 4,500 ft. and may reach 5,000 ft. 
with actual operations in no way different 
from the standard type of rotary rigs, 
while the moving of these rigs from one 
location to another, rigging up and break- 
ing down time, has been reduced from 
seven days to a few hours each. These 
mobile rigs have in recent months drilled 
over 500,000 ft. in Texas, Oklahoma and 
Kansas with good results in the speed of 
drilling and with very considerable sav- 
ings in the cost of operations. 
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In designing mobile rigs the question 
of power is naturally a major considera- 
tion. The fuel for such equipment must 
be available easily and cheaply, moreover 
the use of natural gas is an important con- 
sideration inasmuch as in many oil fields 
natural gas is either the cheapest or an 
entirely free source of power. Therefore 
gasoline internal combustion engines have 
been chosen. The trucks used in the 
mobile type rigs are Internationals while 
the auxiliary engine is of similar size and 
design, both motors being equipped with 
interchangeable carburetors for the use 
of natural gas whenever available. The 
engines are 6-cylinder, valve-in-head type; 
N. A. C. C. rating 60 h. p.; maximum 
140 h. p. at 2,100 r. p. m. The engines 
are water cooled and equipped with au- 
tomatic starters. In actual drilling op- 
erations the two motors consume 220 gal. 
of gasoline daily, which at 18 cents per 
gallon figures at about $40 per day; the 
same engines using natural gas will burn 
20,000 cu. ft. per day, with gas being 
furnished either entirely free or at around 
20 cents per 1,000 cu. ft. or for $4.00 for 
the whole day’s operations. Both en- 
gines together consume about 10 gal. of 
lubricating oil per week. 

The main truck of the heavier type rig 
carries the two engines, the slush pumps 
and the draw-works. All this equipment 
is on a fixed frame and the truck is merely 
backed to the derrick and firmly anchored 
to the derrick frame and foundation. The 
truck chassis has a wheel base of 225 inches 
with an overall length of 342 inches. In 
addition to the main truck carrying the 
principal equipment, two medium size 
trucks are required to transport the ro- 
tary table, the crown block, the traveling 
block, hook, tool house and other routine 
equipment. 


The more important features of this 
type of equipment are: 


1. Connecting drive for the two engines, 
with truck motor normally operating slush 
pump, and the auxiliary motor driving draw- 
works and rotary table; both engines can be 
combined to obtain greater power for coming 
out of the hole, and in the event of failure of 
either engine the other can be used to drive 
both rotary table and slush pump, an impor- 
tant factor of substitute power not present in 
standard type steam rotary rigs. 

2. The chain drive transmission has a wide 
range of speeds and in low gear can theoreti- 
cally transmit 1,500 h. p. from both engines. 
The three lower speeds on the drum are trans- 
mitted by the jaw clutch while the three higher 
speeds are transmitted by means of a friction 
clutch mounted on the right hand end of the 
drum shaft. 

3. The brakes are cam operated, fully equal- 
ized and self-energizing. 


Obviously the mobile rigs are signally 
adapted to wildcatting where water sup- 
ply is either limited or where water is un- 
suitable for use in the boilers, as well as to 
fast development campaigns in new oil 
fields where a drilling contractor with a 
number of wells to drill can operate with 
unusual economies, more particularly if 
natural gas is available for fuel. 
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British Imports Expand 


Tue increase in total petroleum products 
imported into Great Britain during the first 
three quarters of 1935 is entirely accounted for 
by increased shipments of petrol which show 
an increase of 15.3 percent to the end of Sep- 
tember. 


British Oil Imports by Products 


(Barrels) 
9 months 9% months 
September to Sept. 30 to Sept. 30 








1935 1935 1934 

Lamp oil 538,918 3,827,372 4,450,228 
Motor spirit 3,003,510 27,906,600 24,204,257 
Lubricating oil 169,369 2,135,851 2,301,971 
Gas oil 370,145 2,273,972 2,913,884 
Fuel oil 1.426.544 14,403,204 13,505,973 
Other sorts 36.857 344,772 459,230 

Total products 5,545,343 50,891,771 47,835,543 
Crude... 1.375.342 11,048,142 10,767,400 

Total imports 6.920.685 61,939,913 58,602,943 


AAn interestING feature of the Port 
Jerome refinery of the Standard-Franco- 
Americaine de Raffinage is the 100 ton per day 
dewaxing unit designed by Separator-Nobel. 
This unit is capable of great flexibility being 
able to handle waxy oil of any crystalline 
structure. Wax can be removed before or 
after distillation or at any stage in the refining 
operation which may include solvent refining 
and acid treatment. Foster Wheeler, Ltd. 
have recently acquired the selling rights for 
this process in Europe. 
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Mangrove swamps after being cleared. 





{ finished road along the pipeline. 


166 Mile Pipeline Through Indian Jungle 


An Eight Inch Line Running from Tempino to 


Pladjoe in Netherland India, Belonging to Shell, 


Opens for Colonization a Hitherto Uninhabited 


Section. 


‘Te oil fields of South Sumatra lie 
partly in the Palembang Residency and 
partly in the Djambi Residency. The 
crude oil is transported by pipelines to 
two refineries situated on the Moesi 
River near the town of Palembang. In 
addition to handling the crude oil from 
its own fields in the Palembang Residency, 
the Royal Dutch Shell Group’s refinery 
at Pladjoe also handles that produced 
by the Nederlandsch-Indische Aardolie 
Maatschappij (N.I.A.M.), whose fields 
are situated in the Djambi Residency. 
The Government of the Netherland 
India and the Bataafsche Petroleum 
Maatschappij (belonging to the Royal 
Dutch Shell Group) each have a half 
interest in the N.I.A.M. From Pladjoe 
the products are conveyed by tanker to 
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the various distributing centers, which 
are situated as far apart as Australia, 
South Africa and Japan. 

The one previously existing pipeline 
from Djambi was connected with the pipe- 
line system of the various Palembang 
fields, and the Djambi crude conse- 
quently had to be pumped over a total 
distance of 227 miles. S’nce its carrying 
capacity no longer met requirements it 
was decided at the end of October 1934 
to lay a new line by a more direct route. 
This route, which passes through very 
difficult country, is 166 miles in length. 
An eight inch diameter pipe was decided 
on. To simplify transport in construc- 
tion and to insure proper supervision a 
road was projected, running the length of 
the whole line, and this established a 


direct overland connection with Djambi, 
which could previously be reached only by 
sea. 

Of the 166 miles from Pladjoe to 
Tempino, in Djambi, 67 miles could be 
laid along existing tracks. Through the 
remaining 99 miles a way had to be cut 
through highly irregular country covered 
in part with virgin forest, crossed by 
swamps and intersected here and there by 
numerous rivers. In order to limit the 
number of bridges the route was chosen 
which would follow what watersheds 
there were; and consequently only 19 
bridges were required. In addition six 
river crossings had to be made with 
swings, having a total length of over two 
miles. For other water crossings up- 
wards of 300 culverts with a total length 
of nearly two miles were made. 

For the road a track was cut through 
the forest 164 ft. wide where the land was 
dry and 197 ft. wide in the swampy parts; 
these widths gave space for the construc- 
tion of a road 20 ft. wide which is quickly 
drained after rain. To give some idea of 
the work involved, about 3,000,000 cubic 
meters of timber were felled and some 
600,000 cubic meters of earth were 
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ipplying Shell pipe asphalt on the Tempi- 
no-Pladjoe pipeline running through East 
Indian jungles. 


moved for constructing dykes through 
the swamps, levelling the track, cutting 
through hills and filling up cuttings. 

The wood cutting was done entirely 
by hand, coolies being specially enlisted 
for this work, but mechanical means, such 
as tractors, were used for uprooting 
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stumps and for clearing the track made 
for the roadway, while mechanical rooters 
were also used to facilitate the removal 
of long roots by ploughing up the earth. 
Dynamite was used to remove the heavier 
tree stumps. Manual labor was em- 
ployed only for earth work where mechan- 






ical power could not be used, such as in 
the construction of dykes in the swampy 
area; elsewhere good use was made of 
road graders and other road building 
machinery. The maximum allowable 
gradient of the road, bearing in mind the 
nature of the transport, was fixed at six 
percent, but in order to avoid undue 
constructional delay, this was not always 
held to in the more hilly districts, where 
for short distances gradients up to 10 
percent occur. The illustrations give an 
idea of the terrain in this part of Sumatra 
and of the various stages in road construc- 
tion. 

The progress of the work suffered from 
the heavy rainfall of the wet monsoon 
(October—April). At Pladjoe and Tem- 
pino there were 52 wet days in four 
months, with a total rainfall of 35 in. and 
51 in. respectively. During the dry 
period the rainfall amounted to 3 in. and 
4 in. per month respectively. 

In the early stages of transportation of 
equipment and materials, use was first 
made of the rivers crossing or closely ap- 
proaching the projected route of the 
pipeline. For the 99 miles of new track 
passing through the forest these rivers 
are the Aer Soepad, the Aer Dawas, the 
Aer Toengkal and the Aer Lalang, which, 
as can be seen from the map, all flow into 
the Aer Banjoeasin or into its tributaries, 
as is also the case with the small rivers 
near the 67 mile track along the road 
already constructed west of Pladjoe. 

It was arranged that the consignments 
of pipes should not be unloaded at the 
usual ports of Pladjoe or Palembang, but 
that a landing place should be chosen in 
the deep and broad Banjoeasin River, by 
which a saving of 46 percent of the ton- 
mile water transport costs (calculated 
from Pladjoe) could be effected. The 
cargoes of piping were transshipped into 
shallow draft lighters, which were then 
towed to the various distributing centers 
up the various rivers. Altogether 20 
discharging berths were constructed which 
were connected to the pipeline route by 
roads which had to be newly built in some 
sections. 

At the Banjoeasin River unloading 
center, pipeline consignments of 15 miles 
length and approximately 1100 tons 
weight were transferred from ocean liner 
to lighter in 48 hours. Other less bulky 
materials were unloaded at Pladjoe and 
forwarded from there by river transport 
to their destinations. 

The pipes and other materials were 
transported from the landing places on or 
near the route by mechanical means 
(trucks or tractors) to where they were 
required, but land transport, which is, of 
course, more expensive than water trans- 
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port, accounted for but 7.4 percent of the 
total. 

The seamless steel pipes used have an 
average length of 37 ft., an inside diam- 
eter of eight inches and a wall thickness 
of 0.33 inches. In order to insure a 
permanent weld the pipes have billed 


Bell hole welding on the 8 in. line on a sec- 
tion where the road parallels the pipeline. 
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Map showing the route of the Tempino-Pladjoe pipeline run- 


ning through swamps and jungles in 


ends, which allow for the insertion of a 
chill ring. The intervening space be- 
tween pipes and chill ring was filled in by 
electric welding giving a weld of 100 
percent strength. 

The pipes were tested to 90 atm. pres- 
sure. Altogether 23,736 pipes were de- 
livered having a total length of 166 miles 
and a weight of 12,909 tons. 

In organizing the welding gangs it was 
possible to apply the experience gained 
during the construction of the pipeline 
of the Iraq Petroleum Company. The 
construction crews were originally com- 
posed as follows: 

(1) The transport gang, employed for 
the eenveyance of the pipes from the sup- 
ply depots and for laying them along the 
route already prepared. This transport 
was effected mostly by means of trucks, 
but tractors were employed in places where 
the road was still in a poor condition. 

(2) The line-up gang, whose function is 
to lay the pipes in straight sections on 
dollies, to decide the length of the sections 
and to fit in the backing-up rings. In order 
to minimize bell-hole welding it was 
naturally desirable to make the sections as 
long as possible. This, however, was de- 
pendent on the nature of the ground; in 
undulating parts or at curves there are 
sections of only a few pipe-lengths, while 
along a straight route a maximum of 27 


Netherland India. 


lengths (984 ft. 
one section. 

3) The spot welder provisionally joins 
the pipes in a section by welding at two or 
three points of the circumference. 

4) The fire-line or roll-weld gang 
welds a number of joints into a pre-deter- 
mined section. A few months’ experience 
showed that the spot welder and roll weld 
gangs could be combined. 

(5) The tying-up and bell-hole gang 
connects the section welded by the fire-line 
gang with the pipeline already laid. The 
section is laid at the correct place with the 
aid of tractors and bent where required, 
this being done cold and with two tractors. 
The average length of a section is about 10 
pipe-lengths, involving one bell-hole to 
every nine fire-line welds. 


have been joined to form 


An average of 20 fire-line welds per 
working day was obtained from European 
and native welders together, while a 
European welder attained a maximum 
number of 40. 

The bell-hole welding was at first given 
to three American welders transferred 
from the Iraq Petroleum Co. A maxi- 
mum of 20 bell-hole welds per day could 
be made by one welder. 

The piping is thoroughly cleaned with 
pipe cleaning machines. Shell products 
were exclusively employed for the preser- 
vation work. Where the pipeline had to 


677 





A temporary native camp in forest clearing. 


be laid in dry ground a thin cutback coat 
and then a three mm. (0.12 in.) coat of 
Shell Pipe Asphalt sufficed, whereas in 
swampy stretches and at road crossings 
the pipe thus treated was additionally 
wrapped in cocoanut cloth upon which 
a second coat of Shell Pipe Asphalt was 
applied. 

For protecting the swings through the 
rivers the following products were applied 
in the order given: 

Cut back coat, Shell Pipe Asphalt, 
Coir wrapping, Shell Pipe Asphalt and 
a casing of damp-resisting wooden laths 
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further protected by Wonokromo asphalt. 

After the necessary cleaning and coating 
the pipeline is entrenched at a depth of 
about 28 in. 

Previous to protecting any one section 
of the line it was carefully tested for 
tightness, since even a small leakage, in- 
significant from the point of view of oil 
loss, would damage the protecting asphalt 
coating and corrosion would set in. 

The line was submitted to a water 
pressure of 90 atm. (about 11!4 times the 
maximum working pressure) and exam- 
ined by inspectors not connected with 
any of the welding gangs. Random 
hammer tests were also made to test the 
tightness of the weld. All welds passed 





the strength test excellently, while the 
thorough inspection for tightness brought 
to light only a small number of sweating 
or weeping welds, which were caulked or, 
to be on the safe side, rewelded. The 
pressure test for the first 99 miles, which 
was effected in stages, showed the number 
of leakages to be one per thousand, while 
still better results were obtained when 
testing the remaining sections. Conse- 
quently the quality of the 23,700 welds, 
including 2,300 bell-hole welds, can be 
regarded as satisfactory. 

A measure that, it is believed, favorably 
influenced the quality of the welding was 
the introduction of individual die stamps. 
Each welder has his own mark and was 
compelled to stamp this close to each 
weld completed by him, so that should 
any leakage occur during the pressure 
test, it could be immediately ascertained 
who was responsible for the weld in 
question. A spirit of friendly rivalry 
was thereby created and at the same time 
the quality of the work did not suffer as a 
consequence of the number of welds 
completed per day. 

At six places swings had to be made for 
large river crossings, and of these four 
were constructed as double swings and 
two (running parallel to swings already 
existing) as single ones. The largest is 
that over the Moesi, with a length of 
3936 ft. The swing was welded in its 
entirety on land, protected in the manner 
already described and laid on light 
four-wheel trucks on a rail track. At the 
same time at every 82 ft. along its length 
oil drums were attached to the piping in 
order to keep it afloat. Any grating of 
the line pipe over the river bed with the 
resultant damage to its lagging was thus 
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avoided. 
across by tugs and landed on the farther 


The swing was then drawn 


side by winch tractor. When the en- 
tire swing had been drawn across and 
stretched, the drums were loosed off from 
the line which was allowed to sink to the 
bed of the river. 

As far as possible the lines were swung 
at ebb tide; the influence of the tide in the 
Bangka Straits comes up more than 62 
miles inland owing to the back-flow of the 
river water. The line pipe used specially 
for swings was sent out after having been 
pickled with phosphoric acid at the fac- 
tory and afterwards protected with a 
Shell priming coat. 

After the Board of Directors of the 
N.I.A.M. had decided on October 31, 
1934 to lay the pipeline, the organization 
of the work was immediately begun, and 
by the first week of November prepara- 
tions for the route had started. 

On November 20th tree-felling was 
started at two points and in December 
work was progressing from six points. 
By August 31, 1935 felling was completed, 
the maximum progress for one month 
being 15 miles. 

The earth work was begun on a small 
scale in December, 1934, and continued 
at full pressure during March when the 
felling was sufficiently advanced and the 
mechanical power in the meantime had 
arrived. 

The construction and placing of bridges 
and culverts kept pace with the progress 
of the earth work, which was ready by 
the end of September 1935. The max- 
imum progress for one month in this was 
29 miles. 

A start was made with the welding 
work on December 11, 1934. At the 
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beginning of October, 1935, the pipeline 
was welded in its entirety and by the 
middle of the same month, after the last 
swing has been drawn, it will be ready for 
pumping. As regards welding, a maximum 
of 20 miles per month was done during 
the first eight months of 1935 using 12 
welding machines. 

It can fortunately be said that the 
health of the Europeans and natives en- 
gaged in the pipeline work has been in 
general very satisfactory, as is proved by 
a sickness figure of two percent. The 
medical service of the company has taken 
precautionary measures to prevent as far 
as possible the outbreak of such tropical 
diseases as dysentery and malaria in this 
unhealthy and partly swampy district, 
and considerable care was also taken to 
insure living conditions for Europeans 
and natives being as good as possible. A 
separate medical service, organized to 
deal with sickness or accidents, accom- 
panied the various working parties as the 
work progressed. 

Food supplies were organized entirely 
from Pladjoe in conjunction with the 
Employees’ Cooperative Society there, 
which established a temporary depot at 
each of the outposts. Free provisions 
were distributed to the natives employed, 
a factor that undoubtedly contributed in 
keeping sickness at a minimum. 

By the time this article appears the 
pipeline connecting the Residencies of 
Djambi and Palembang will already be 
in use. Thus not only will a new oil 
transport route and direct communication 
have been established, but the petroleum 
industry has at the same time been in- 
strumental in opening up for colonization 
a hitherto uninhabited tract of land. 
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Forty foot steel tractor-carrying bridge in 
the South Sumatra jungle. The pipeline 


may be seen in the foreground. 


Floating a river swing with barrels showing 
native huts and the dense jungle across 


the river. 







































INP 


World’s First Plant for Hydro 


ee 
& 


2, 


eee a 


’ 2 
| 
d 


veo 


ey 
oe 


Pe a 


\ See 'y 





Converters—one of the three high pressure 


ressels where the coal is actually hydro- 

genated at the Billingham-on-Tees plant 

of the Imperial Chemical Industries, Ltd.. 
in England. 


Opened in England 


Attended by Distinguished Guests, The Imperial 


Chemical Industries Plant at Billingham Opened 


Formally on October 15 as Result of Combined 


Efforts of Government and Industry. 


ernie of the Billingham bitumi- 
nous coal hydrogenation plant on October 
15th by Mr. Ramsay MacDonald marks 
the outstanding industrial event that has 
taken place in recent years in the United 
Kingdom. The conversion of bituminous 
coal, a national raw material, into liquid 
fuels takes the aspects of a completely new 
British industry and as such it bids fair to 
be of far reaching importance both in the 
national and industrial life of the Empire. 

Before a gathering of distinguished 
guests, which included Miss Ishbel Mac- 
Donald and Lady McGowan, the Belgian 
Ambassador, the Chilean Ambassador, 
the High Commissioner for Canada, Dr. 
F. T. Cheng, their Worships the Mayors 
of Middlesbrough, Stockton and Thorn- 
aby, Prof. F. K. R. Bergius, inventor of 
the hydrogenation process, Dr. C. Krauch, 
Dr. M. Pier, Sir Henry Deterding, Dr. J. 
B. Aug. Kessler, Sir Harry McGowan and 
many other noted representatives, official 
opening and dedicatory exercises took 
place. 

The carrying out of this immense proj- 
ect was made possible only through the 
cooperation of the national government 
and the Imperial Chemical Industries 
Limited. The event is of special signifi- 
cance because it marks both the commer- 
cial application of this great technical 
achievement and the successful coopera- 
tion of an outstanding industrial organi- 
zation and the national government in 
the exploitation of an important natural 
resource. 

The hydrogenation process, by which 
coal is converted into a liquid fuel origi- 
nated with Dr. Friedrich Bergius and as 
early as 1910 research and technical work 
on this process had already begun. The 
scientific background of hydrogenation of 
coal is of fascinating interest and a brief 
summary will permit a better appreciation 


of the foundation and development of the 
process. 

Dr. Bergius, as originator of the process 
was first prompted to study the hydro- 
genation reaction while considering the 
difficulties encountered in cracking oil 
and residues for conversion into gasoline. 
While studying the cracking process, 
which in 1910 had hardly been developed, 
and considering the high gas losses, the 
unsaturated character of the product, and 
the coke formation which resulted, he was 
led to the conclusion that the addition of 
hydrogen would overcome these difficul- 
ties. His investigations confirmed the 
correctness of his assumptions. 

Subsequently in 1911 he observed that 
when treating peat in the presence of 
liquid water at temperatures of more than 
300 deg. C. considerable amounts of car- 
bonic acid were produced during this 
process and the composition of the pow- 
dery residue formed was very nearly that 
of natural bituminous coal. This obser- 
vation suggested a closer study of the 
process of decomposition of vegetable 
substances which might undergo a trans- 
formation similar to that which occurs in 
nature during the course of millions of 
years in their gradual transition into coal. 

Dr. Bergius’ astute scientific reflections 
proved that the main part of the vegetable 
substance—the cellulose—which is formed 
through the influence of sun energy, is, 
from a thermodynamical point of view, 
an unstable product. Moreover, he ob- 
served that this unstable product at nor- 
mal temperatures decomposes so slowly 
that the decomposition speed escapes 
observation. 

Later he carried through, extensive and 
systematic trials on the decomposition of 
cellulose of wood and other vegetable 
substances at temperatures between 290 
deg. C. and 350 deg. C. in the presence of 
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genation of Bituminous Coal 


water under pressures exceeding 200 
atm. (3,000 lbs. per square inch). The 
treatment of cellulose, as well as lignine 
lead practically to the same coal-like final 
substance. This process of transforming 
cellulose into coal led to the liquefaction 
of coal by hydrogenation. 

Up to that time coal was considered 
solely as carbon whereas these investiga- 
tions and hypothetical assumptions sug- 
gested that coal is a combination of car- 
bon, hydrogen and oxygen and that the 
character of this compound would permit 
ready chemical absorption of hydrogen 
with the subsequent yield of a heavy 
petroleum-like substance. 

With such comprehension of the prob- 
lem and penetrating reasoning Dr. Ber- 
gius was prompted to add hydrogen to 
coal to note the effect. Experiments 
conducted under 150 atm. and from 400 
deg. to 450 deg. C. resulted in 80 percent 
conversion of the coal into gaseous, liquid 
and other products soluble in benzol. 
These investigations and results form the 
foundations for the present hydrogenation 
process which transforms bituminous coal 
into motor fuel. 

It was not until 1921 however that Dr. 
Bergius had the opportunity to reveal the 
outcome of his investigations and to out- 
line his ideas to the Department of Scien- 
tific and Industrial Research and through 
his influence, later in 1923, experiments 
were initiated by the British govern- 
ment’s Fuel Research Station. 

In 1927 the interest and vision of Sir 
Alfred Mond resulted in the national gov- 
ernment subsidizing further research and 
assigning the prosecution of this work to 
the Imperial Chemical Industries, Lim- 
ited. At this juncture Sir Alfred Mond, 
in recognition of the government’s aid, 
wrote to Lord Balfour, ‘‘I should like to 
put on record my view that I consider the 
monetary assistance given by the British 
Government to the Syndicate has been a 
most important factor, probably an all 
important factor, in preserving for this 
country and the Empire an interest in 
what may turn out to be a highly impor- 
tant industry.’”’ This great industrial 
leader little dreamed of an early favorable 
outcome of his efforts. 

The realization of the present under- 
taking represents the overcoming of great 
NOVEMBER 1935 


financial and technical obstacles by per- 
severance, vision and an undaunted spirit 
that certainly could not acknowledge de- 
feat. In 1927 small scale experiments 
were started. For two and a half years 
research continued on a moderate scale. 
In 1930 and 1931 notwithstanding the 
worldwide economic crisis, there was 
launched an extended research program 
which included a pilot plant for the treat- 
ment of 15 tons of coal per day. 

Fruitful results from this research pro- 
gram were not anticipated before the 
lapse of many years and the past eight 
years of investigation has led to the ex- 
penditure of more than £1,000,000. 

During this time similar activities had 
been progressing in the laboratories of the 
German I.G., the Standard Oil Company 
of New Jersey and of the Royal Dutch 
Shell group and international cooperation 
among these companies in the develop- 
ment of this process was brought about. 
In 1931 a pooling of interests in the hydro- 
genation process, including a provision 
for a complete exchange of information 
among these companies, led to more rapid 
progress through exchange of experience 
and ideas and immediate contact with 
other major developments in this field. 
At this time arrangements were made to 
market the products of the hydrogenation 
process through existing petroleum mar- 
keting companies thus obtaining coopera- 
tion from what would seem a possible 
competitor and relieving this new in- 
dustry of an added investment in du- 
plicating distributing facilities. 

The intensive research and the added 
international cooperation brought about 
very encouraging results and through the 
Fuel Research Board who visited the ex- 
perimental plant and to whom all the de- 
tails of the work were disclosed, the 
British Government was informed of the 
technical progress that had been attained. 
The assurances of this commission con- 
firmed the claims of the investigators and 
although the scientific aspects of this re- 
markable development were most prom- 
ising, the economic aspects presented 
obstacles of a nature that science alone 
certainly could not surmount. The na- 
tional government again played a major 
role. On July 17, 1935 Mr. Ramsay Mac- 
Donald announced in the House of Com- 
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Distillation section of the hydrogenation 
plant which was completed with the aid of 
the government and formally opened on 
October 15. Note the size of the man in the 


crows nest atop the plant. 
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mons the policy of the government toward 
this new development. In March 1934 
Parliament passed the British Hydrocar- 
bon Oils Production Bill whereby it guar- 
anteed a preference to all British-produced 
motor spirit. The act provided for a 
maximum subsidy of 8d. per gallon for a 
period of four and one half years from 
April 1935 and if the preference drops to 
the guaranteed minimum of 4d. per gallon 
the period is extended to nine years. An 
intermediate preference results in a pro- 
portionate time period. 

The immediate effect of this govern- 
ment declaration was the announcement 
by the energetic Sir Harry McGowan 
that the Imperial Chemical Industries, 
Limited would proceed at once to erect a 
commercial scale plant for the hydrogena- 
tion of bituminous coal. Construction 
was therefore authorized, which started 
August 1933, and within about 18 months 
the plant was completed. 

Original plans called for the production 
of 100,000 tons of petrol from coal. It 
was decided later, however, to increase 
the proposed capacity to 150,000 tons of 
motor fuel per year. The added 50,000 
tons to be produced from coal or creosote 
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Model showing typical features of a hydro- 
genation plant. This is not a model of the 
Billingham plant, having but one reaction 
chamber, where the actual plant has three. 


oil and low temperature carbonization 
tar. The first unit was ready for opera- 
tion in January 1935 which was designed 
for the processing of creosote oil. The 
unit for the treatment of coal was put into 
operation June 1935. The normal ca- 
pacity of the plant is 410 tons of petrol 
output per day or about 3,400 U. S. bar- 
rels of gasoline. To date 11,000 tons of 
coal have been converted into liquid fuel 
and the total amount of petrol that has 
been produced from processing creosote 
oil and low temperature tar, and the 
above, amounts to 40,000 tons. Full ca- 
pacity of the installation is expected to be 
realized before the end of the year. 

For the manufacture of 100,000 tons of 
motor fuel per year by the hydrogenation 
of coal and 50,000 tons by the treatment 
of creosote oils and low temperature tar, 
600,000 tons of coal are consumed per 
year. In addition to this 750,000 tons of 
coal for other purposes than the manufac- 
ture of petrol are required. This makesa 
total of 1,350,000 tons of coal per year or 





about 4,000 tons per day. These pro- 
portions are equivalent to four tons of coal 
to one ton of motor fuel or about 8.6 U.S. 
barrels of gasoline and an overall ratio of 
about 9 tons of coal to 8.6 U.S. barrels of 
motorfuel. The total output of this plant 
will represent about four percent of the 
national consumption. 

This plant commands great scientific 
interest inasmuch as it is the first installa- 
tion in the world designed for the hydro- 
genation of bituminous coal. For some 
years past the treatment of brown coal for 
motor fuel production has been carried out 
in Germany at the Leuna works of the 
I.G. where by hydrogenation some 300,- 
000 tons of gasoline are produced an- 
nually. In the United States a unit of 
this process operated by the Standard Oil 
Company treats 5,000 bbl. per day of 
charging stock and its operation has been 
confined to the hydrogenation of heavy 
petroleum, principally for the production 
of high quality iubricants. 

The accompanying illustration of a 
small model of the plant shows admirably 
the various steps of the process as prac- 
ticed at Billingham. A brief description 
of the essential steps is as follows: 
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Clean coal with less than 214 percent of 
ash is fed into the hopper (A) and taken 
by conveyor (B) to storage bunkers (C). 
The coal is then fed to the grinding mills 
(D), where it is mixed with heavy oil, re- 
turned [along pipe (S)| from a subsequent 
operation, and the whole ground into a 
fine paste consisting of 50 percent coal 
and 50 percent oil. High pressure paste 
injectors, (E), force this paste against a 
prevailing pressure of 3,700 lbs. per 
square inch (250 atm.) into the converter 
system. Only one converter is illustrated 
here but three are actually used, in series. 
At this point it joins the hydrogen, which 
has been manufactured in plant (P), by 
passing steam through an incandescent 
bed of coke and an added amount also is 
obtained by passing a carbon monoxide 
steam mixture over a catalyst. This 
auxiliary process yields hydrogen, carbon 
monoxide and dioxide. The monoxide 
is returned and the carbon dioxide is com- 
pressed and disposed of as “‘ Drikold’’, a 
solid refrigerant which is finding wide 
application. 

The paste and hydrogen mixture are 
preheated to the decomposition and lique- 
faction temperature of 450 deg. C. at (F). 
The charge then passes to the converters 
(G) where the reaction takes place. 
These are specially constructed heavy 
forgings made of alloy steel to contend 
both with the high pressures, tempera- 
tures and corrosive action of sulfur and 
hydrogen compounds. Most of the prod- 
ucts and gas pass overhead from the con- 
verters through a cooler (H) to a catchpot 
(I) where the condensed mixed oils sepa- 
rate from the non-condensable gases. 
The former are collected in a tank (J) and 
pumped (K) to a distillation unit where 
they are heated in the furnace (L), and 
fractionatedinthecolumn (M). Petrol is 
distilled off, condensed and cooled, (N), 
and after a very slight refining treatment 
which consists of a light caustic wash, it is 
stored in tanks (O) ready for shipment by 
tankers or by rail. 

The heavy fractions (S) are returned to 
the process, part being used as pasting oil 
in the coal mills (D), and the remainder 


In these quiet rooms the behavior of the 
entire plant is recorded on instruments. 



























































hydrogenated in a separate unit so that 
only motor fuel is finally produced. Re- 
ferring to the converter (G), a heavy 
residual sludge including all the coal ash 
amounting to about five percent by 
weight, is purged off the bottom of the 
system and passed to a sludge plant (R), 
where as much oil is recovered as possible 
and remainder made into solid fuel for 
burning in the heaters. 

The uncondensed gases separated in 
the catchpot vessel, (I), are treated to re- 
cover all the available hydrogen and the 
balance, consisting chiefly of hydrocarbon 
gas, is returned to the hydrogen plant (P) 
as a source of further hydrogen for use in 
the process. 

The raw materials for this process are 
essentially coal and water. The flexibil- 
ity of the hydrogenation process permits 
convenient treatment of either coal, creo- 
sote oils or tar and likewise results in a 
variation of products according to the con- 
ditions arranged. The yields may be 
fuel oil, Diesel oil, kerosene, gasoline, 
liquefiable gases such as butane and pro- 
pane. 

Coal may be transformed almost quan- 
titatively into petrol, the yield varying 
between 60 percent and 70 percent by 
weight. Low temperature tars and creo- 
sote oils can be hydrogenated into petrol 
with a yield of 80 percent to 90 percent by 
weight. In addition to these 5 percent 
of water and some 20 percent to 7 percent 
of gas and a hydrogen absorption of 4.5 
percent to 6.0 percent by weight are ob- 
tained. 

As a home industry the installation of 
this process opens opportunities for em- 
ployment. The total number of em- 
ployees at Billingham rose from 7,000 toa 
peak of 13,000 during the construction 
work. Capital expenditures amounted to 
{3,000,000 which corresponds to the em- 
ployment of 9,000 men for eighteen 
months. Of the 9,500 workmen now in 
normal employment at Billingham, about 
2,000 are engaged in the manufacturing 
process, in the necessary manufacturing 
services required and in the research di- 
visions. In addition, the extra coal con- 
sumption corresponds to the employment 
of 2,000 miners. 

E. OSPINA-RACINES 
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{bove: Pipes and valves associated with the injection of coal paste. 












LaurRENCE woop ROBERT, assistant 
secretary of the British Treasury on 11th 
October married Evelyn Walker, daughter 
of the late Harold Walker, former presi- 
dent of the Standard-Vacuum Oil Com- 
pany. 


BRyLAND BENJAMIN ANDREWS, who 
recently was appointed general manager 
of Romano-Americana at Bucharest, in 
place of J. Hughes, retired, is an American 
and has been in the oil business since 1912 
when he was associated with the Prairie 
Oil and Gas Company at Tulsa. Early in 
1914 he was given his first assignment by 
Romano-Americana, namely as efficiency 
expert on the Moreni field, later being 
made assistant superintendent at Baicoi. 
During the first part of the war Mr. An- 
drews was stationed in Cuba and Florida 
for the Jersey Standard; but in 1917 went 
to Bucharest as assistant military attaché 
with the rank of Captain. After the war 
he returned to Romano-Americana as 
purchasing agent, and in 1925 was made 
export and domestic sales manager. 


R. B. Andrews (Right) and J. Hughes 
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Mi. k. BRIDGEMAN, New York repre- 
sentative of the Anglo-Iranian Oil Com- 
pany, Ltd., returned to the United States 
from London on the North German Lloyd 
liner, Bremen, sailing from Southampton 
on September 28. Mr. Bridgeman was 
accompanied by his wife. Anglo-Iranian 





M. R. Bridgeman 


offices in New York are located in the 
British Empire building of the Radio City 
group facing on Fifth Avenue. 


eBouHN PRIMROSE, who has been Vice 
President of the Foster Wheeler Corpora- 
tion since it was organized, has been 
elected to the office of Vice Chairman of 
the Board, following the resignation of 
Mr. Pell W. Foster, who will continue as 
adirector. In 1902 Mr. Primrose became 
Chief Engineer of the Power Specialty 
Company and subsequently Vice Presi- 
dent in charge of oil refinery activities. 
When the Foster Wheeler Corporation 
was formed, Mr. Primrose was elected a 
Vice President, which office he has held to 
the present. Through these associations 
he has become well known in the oil refin- 
ing industry in this country and abroad. 








John Primrose 


W. s. poy.e, representative of the 
Royal Dutch-Shell group in Caracas, 
Venezuela, namely—the Caribbean Pe- 
troleum Co., the Venezuelan Oil Conces- 
sions, the Colon Petroleum Corporation 
and the Petroleum Utensils Company— 
is visiting the United States following a 
visit to London, and will shortly be back 
in his office at Caracas. Mr. Doyle has 
been handling oil affairs in Venezuela for 
about 23 years. 


Dr. Per K. FROLICH, formerly direc- 
tor of the Esso Laboratories, has now been 
made Chief Chemist of the Standard Oil 
Development Company. In this ca- 
pacity he will contact the various labora- 
tories of the company, both here and 
abroad, serving as an adviser in technical 
and patent matters. He is succeeded as 
director of the Esso Laboratories, one of 
the research units of the Standard Oil 
Development Company, by G. H. B. 
Davis, formerly assistant director. H.W. 
Fisher becomes the new assistant director. 
Dr. Frolich will continue to make his 
headquarters at the Standard Oil De- 
velopment offices in Bayway, N. J. Dr. 
Frolich was born June 29, 1899 at Kris- 
kiammand, Norway and graduated from 
the Norwegian Institute of Technology 
in 1921. During 1922 and 1923 he was 
a Fellow of the American-Scandinavian 
Foundation working at the Massachu- 
setts Institute of Technology and until 
1929 was associated with M.I.T. as 
assistant professor of engineering chemis- 
try. In1929 Dr. Frolich joined the Stand- 
ard Oil Development Company and 
started work on high pressure reaction 
studies, for which he later received the 
Graselli Medal. 
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Gulf Export Prices for Major Oil Products 


Products 


Gasoline: U.S. Motor 

64 66-375 E. P. 
59 Oct. & below 
65 Oct. & above 


Aviation Gasoline: 73 Oct. & above 


Kerosene: 44 wow. 
41-43 w.w. 
41-43 p.w. 
Gasoil: 26-30 translusc. 
30 plus transluse. 
Fuel Oil: Bunker purposes (per bbl.) 
Grade C: Cargo lots (per bbl.) 


Diesel oil (per bbl.) 


Lubricating Oil: Bright Stock No. 8 
(New York Export Bright Stock No. 644 
Market) Warren E. 

600 Unfilt. 
650 Unfilt.. . 
600 Flash «s.r. 


630 Flash s.r. 
Neutral 200 No. 3 
Neutral 150 No. 312 
So. Texas: Red oil 300 No. 5-6 
500 
715 


1200 


Pale oil 300 

500 

TO 

1200 

Crude Oil: 
Venezuela crude... 


Trinidad crude 
Panuco crude 
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East Texas crude delivered at Gulf port for Export 
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Cents per Gallon 


Sept. 24 Oct. 2 Oct. 9 Oct. 15 
45g 41, 154, 5 
1% 11% 1, 5% 
5% 5% 5% 5% 
5% 5% 5% 5% 
9% 9% 9% 9% 
4%, 4% 1% 1% 
3% 3% 3% 3% 
344 3% 3% 3g 
3Y% 3Y% 3Y, 3Y% 
3Y% 3Y%e 3Y% 3Y%e 

$ .80 $ .80 $ .80 $ .80 
$ .70 $ .70 $ .70 $ .70 
$1.50 $1.50 $1.50 $1.50 
2412 25 25 2514 
24 2414 2414 25 
20 20 20 20 
1614 161% 16% 1614 
18 18 18 18 
19 19 19 19 
24 24 24 2t 
28 2812 2812 29 
23 231% 231 24 
6%, 6% 63, 634 
1% 7% 7% 7% 
9 9 9 9 
914 9% 94 94 
7 7 7 7 
71% re) 7% 7% 
9 9 9 9 
9% 91 9, 94 
$1.17 $1.17 $1.17 $1.17 
83 83 83 83 
85 85 85 85 
87 BT B87 -87 
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Daily Daily Total California 
Crude Oil Runsto Motor Fuel Imports Shipments 
Production Stills Stocks for week East for week 
bbl. bbl. bbl. bbl. bbl. 
Week ending Sept. 14 2.786.000 = 2,690,000 54,221,000 984.000** 240.000 
482.500* ; 
Week ending Sept. 2! 2.811.500 2,820,000 53.881,.000 683.000 ** 179.000 
184.000 : a ; 
Week ending Sept. 28 2.796.500 2.795.000 54,216.000 1.101,000** 201,000 
481,000 * 
Week ending Oct. 5 2.760.500 = 2.695.000 53.367 000 
473.500* eres = 
Week ending Oct. 12 2.828.500 
474,000° 


Underlined figures indicate improvement in statistical position—decrease in produc- 
tion, runs to stills, gasoline stocks and imports. 

* Estimated total production of the East Texas field. official and unreported. 

** Import figures include all oil imported. for domestic use and in bond for re-export, 
it being impossible to make the separation in weekly statistics. 


Tue Genera. situation in Texas continued 
very satisfactory with the Railroad Com- 
mission gradually tightening the reins of 


NOVEMBER - 1935 


enforcement. Hot oil investigation by the 
investigating committee of the Texas House of 
Representatives, while, asexpected, uncovering 


considerable irregularities in the enforcement 
of proration in the East Texas field, did not, 
in fact, find anything that was not known 
before. Captain E. N. Stanley succeeded 
Harry Miles as the Chief Proration Enforce- 
ment Officer in the East Texas field. The 
Texas Supreme Court is expected soon to hand 
down its decision for a rehearing of the Brown 
vs. Humble case. If the Court denies the 
plea for rehearing, the proponents of acreage 
inclusion as a proration factor in the East 
Texas field will again request permission to 
include acreage factor in determining allow- 
ables for various leases with the purpose of 
eliminating much entirely unnecessary drill- 
ing. Several other suits of secondary impor- 
tance are pending at this time in Texas courts. 

The situation in California continued very 
indefinite with local authorities claiming that 
the state’s crude oil demand is around 600,000 
bbl. per day for the last quarter of 1935, or 
some 100,000 bbl. per day in excess of the 
estimates of the United States Bureau of 
Mines. The Emergency Committee recom- 
mended lifting of all proration regulations 
from the following fields: Long Beach; Santa 
Fe Springs; Huntington Beach, Playa Del 
Rey; Alamitos Heights; and Mountain View. 
Apparently of major importance was the reali- 
zation by the domestic oil industry of the fact 
that California oil fields were definitely over 
the peak of production and are now declining, 
and the thought that, if allowed to produce at 
the present rate, the natural decline will en- 
tirely eliminate California as a factor of over- 
production and, as a matter of fact, it is 
generally believed that within two years Cali- 
fornia will experience a major shortage of 
crude oil production. 

The Interstate Oil Compact Commission 
held its second meeting in Oklahoma City 
on October 11, at which meeting the Commis- 
sion set up a fact finding agency to advise 
the industry as to the conditions throughout 
the country; decided to use the figures of the 
United States Bureau of Mines for the esti- 
mates of monthly market demand for petro- 
leum and its products; decided to use the 
engineering staff of each state's regulatory 
bodies to make surveys of reserves, potential 
production and methods of production; de- 
cided to publish information between the 
compacting states and, similarly, to furnish 
this data to oil producing states not in the 
compact; and decided to fix the headquarters 
of the Commission at the residence of its 
chairman, at which place the Commission 
will meet quarterly, with the next session 
beingin December. Governor E. W. Marland 
is the present chairman of the Commission and 
the next meeting will again be held in Okla- 
homa City. Four committees were appointed: 
on conservation, on coordination, on consump- 
tion and on imports and exports. 

While it is not expected that the Interstate 
Compact will prove effective in actual en- 
forcement, it will undoubtedly be of very 
considerable benefit in permitting close per- 
sonal intercourse between various oil states, 
thus promoting good will. 


Prices Sustained 


Derine the past month crude oil and 
gasoline prices remained virtually unchanged 
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and firm, even though prices in California 
continued weak and the situation in that state 
continued indefinite. Retail prices at service 
stations also remained firm due to very favor- 
able weather conditions; and very few price 
wars were recorded east of the Rocky Moun- 
tains. The future trend is anticipated to be 
strong with continued strict production en- 
forcement in the southwestern states, while 
the situation in California is not expected to 
affect central and eastern markets due, to some 
extent, to the unusually heavy European ex- 
port demand caused by the Italo-Ethiopian 
conflict. The two recent threats to the mar- 
ket, Anahuac and Rodessa, have been defi- 
nitely eliminated as large fields, with Rodessa 
field showing such rapid salt water encroach- 
ment that it may develop into a very secondary 
producing area. The situation in the East 
Texas field continued strong with the Texas 
Railroad Commission making very definite 
progress in curtailing hot oil production, 
which now does not exceed 30,000 bbl. per 
day, a volume absorbed locally and not affect- 
ing interstate markets. 

During the past month refinery gasoline 
quotations remained unchanged for the fourth 
month in succession and in the middle of 
October very little gasoline was available 
outside of regular channels. Natural gaso- 
lines continued strong with the increasing 
fall demand. 

Posted crude oil prices during October re- 
mained firm and unchanged at $1.00 per barrel 
for 36 gravity Mid-Continent crude and $1.00 
flat per barrel for East Texas crude. There 
was less talk about further reductions in Cali- 
fornia crude oil prices and with production 
virtually unprorated, it is probable that pres- 
ent prices will continue until the potential 
production declines to within the market 
demand, which may take place early next 
spring. 

Tank wagon/service station motor fuel 
prices per gallon, regular grade, including 
all taxes, in representative districts in the 
middle of October were: 15.05/19.3 cents in 
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Completed 
nthe United States per Month 


Number of Wells 


U. S. drilling statistics: comparison of oil 
wells, gas wells and dry holes, with separa- 
tion of oil wells in the East Texas field. 


metropolitan New York (13.5,17.0 cents in 
Newark, N. J.); 13.0,16.5 cents in Boston, 
Mass., 12.0,/13.5 cents in Providence, R. I., 
15.5, 16.0 cents in Chicago, 17.0/19.0 cents 
in Ohio, 14.0 16.0 and 10.5/12.5 (off 1.0) 
cents in San Francisco and Los Angeles re- 
spectively, with independents selling third 
grade motor fuel at service stations for 7.9 
cents per gallon in Los Angeles, inclusive of 
all taxes; 16.0,18.0 cents in Oklahoma; 15.0, 
17.0 cents in Dallas and Fort Worth and 16.0, 
18.0 cents in Houston, Texas, with third grade 
gasoline in the East Texas area selling at from 
9 to 10 cents per gallon at independent sta- 
tions; 15.2,17.2 cents in St. Louis and East 
St. Louis; 20.5/23.0 cents in Montreal, Can- 
ada; all with a 2-cent differential for premium 
grade. 

Refinery gasoline quotations in the Mid- 
Continent area remained firm and unchanged 
during the past month. Refinery gasoline 
was quoted on October 15 at 434-5 cents per 
gallon for 58-60 U.S.M. grade 62.9 and below 
octane rating in Group 3, Oklahoma market; 
63.0-70.9 octane rating, U.S.M., regular 
grade, was quoted at 554-5 cents per gallon; 
and 71 and above octane rating, U.S.M., pre- 


U. S. production, runs to stills and price of 
crude oil in relation to stocks of all petro- 
leum products. 
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mium grade was quoted at 534-5% cents per 
gallon. East Texas markets remained firm 
with prices on par or \% of a cent per gallon 
under Group 3 quotations, Third grade motor 
fuel, restricted to interstate markets, was 
quoted at 314 cents per gallon. On the East 
Coast at Bayonne, U.S.M., grade 60.0-64.9 
octane rating gasoline was quoted unchanged 
at 534 cents per gallon (3.39 cents gold*). 
Gulf Coast prices for export remained firm 
and on October 15 were quoted at 414-4% 
cents per gallon (2.70 cents gold*) for grade 
58-60 U.S.M. 

Natural gasolines remained unchanged 
during late September and early October and 
on October 15 grade 26-70 was quoted at 41% 
cents per gallon (2.43 cents gold*) in Okla- 
homa; at 4 cents per gallon (2.36 cents gold*) 
in North Texas; and at 43¢ cents (2.58 cents 
gold*) in North Louisiana. 

Kerosene prices remained firm and un- 
changed during the last month. On October 
15 grade 41-43 w.w. was quoted at 3144-34 
cents per gallon in Group 3, Oklahoma market; 
and at 454-434 cents per gallon (2.73 cents 
gold*) on the East Coast at Bayonne. Gulf 
Coast prices for export remained unchanged 
at 3% cents per gallon (2.29 cents gold*) 
for 41-43 p.w. grade and at 3-4 cents per 
gallon (2.36 cents gold*) for 41-43 w-.w. 
grade. 


$114.740.190 Favorable 
Trade Balance 


Durinc August, 1935, total gross imports 
of all petroleum products into the United 
States amounted to 4,812,000 bbl., 151,500 
bbl. per day, as compared with 4,224,000 bbl., 
136,200 bbl. per day, imported during the pre- 
ceding month; out of this total during August, 
1935, 3,054,000 bbl., 98,400 bbl. per day, were 
imported for domestic use and 1,758,000 bbl., 
56,600 bbl. per day, were imported in transit 
either for refining and re-export or for use 
in vessels in international trade. During the 
preceding month, July of 1935, 2,508,000 bbl., 
81,000 bbl. per day, were imported for domes- 
tic use and 1,716,000 bbl., 55,300 bbl. per day, 
were imported in bond as indicated above. 
The crude oil imported for refining and re- 
export amounted in August, 1935, to 802,000 
bbl. Therefore, during August the net im- 
ports of 98,400 bbl. per day for domestic use 
were within the former federal recommenda- 
tion of 108,400 bbl. per day which was in 
force under N.R.A. 

Exports of all petroleum products during 
August, 1935, decreased 10.54 percent below 


* U.S. dollar at 41 percent discount. 
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the daily rate of the preceding month, reach- 
ing 11,577,000 bbl., 373,000 bbl. per day, as 
compared with 12,925,000 bbl., 417,000 bbl. 
per day, shipped during July, 1935. The 
August, 1935, total exports were 19.95 per- 
cent in excess of the shipments in August of 
1934, when 9,643,000 bbl., 311,000 bbl. per 
day, were exported. Thus, the exports during 
June, July and August of the current year 
continued to be at the highest level since 1930, 
influenced by war demand in Europe and the 
Far East and by considerably increased auto- 
mobile traffic in Europe. For the first eight 
months of 1935 the total exports of 80,539,000 
bbl. exceeded by 6.15 percent the exports 
during the same period of 1934 when 75,875,000 
bbl. were shipped. Exports of crude oil from 
the United States during August, 1935, con- 
tinued in a large volume reaching 4,946,000 
bbl., 159,500 bbl. per day, as compared with 
5,832,000 bbl., 188,000 bbl. per day, shipped 
in the preceding month and as compared with 
3,696,000 bbl., 119,000 bbl. per day, exported 
in August of 1934. Thus in August of 1935, 
crude oil exports constituted 42.7 percent 
of the total exports of all petroleum products. 
During the first eight months of 1935, crude 
oil exports reached 33,210,000 bbl., 136,800 
bbl. per day, as compared with 26,665,000 
bbl., 109,800 bbl. per day, shipped during the 
same period of 1934, an increase of 24.5 per- 
cent. 

During the first seven months of 1935, the 
gross value of exports of all petroleum prod- 
ucts reached the high figure of $135,884,876, 
as compared with the gross value of all 
petroleum imports of $21,144,686, therefore 
leaving an impressive favorable balance of 
$114,740,190; thus the value of imports of 
all petroleum products into the United States 
was but 15.57 percent of the value of exports 
of all petroleum products. The lubricating 
oils led in the value of exports in that period 
of time, being valued at $35,097,912; fol- 
lowed by crude oil valued at $34,354,658; by 
gasoline valued at $34,210,971; by fuel or 
bunker oil for vessels in international trade 
valued at $18,018,011; by kerosene valued 
at $9,050,578, by gas and fuel oil valued 
at $8,525,668; and by residual fuel oil valued 
at $4,950,076. 

The above import figures, however, include 
imports in bond and if such imports, valued 



































Total U. S. imports and exports and gasoline 

exports, indicating imports in bond; and 

showing evaluation of true exports ex- 
ceeding true imports. 


at $6,300,512, were excluded then the net 
favorable balance of United States is, in fact, 
$121,040,702; indicating that the actual im- 
ports amount to but 10.93 percent of the 
exports. The above figures illustrate in an ex- 
cellent way the relative unimportance of im- 
ports into the United States as considered in 
the light of a very large volume of the export 
trade. 


Reeord Crude Production 


Crue oil and natural gasoline production 
during September of 1935, established an all- 
time record by reaching above 2,900,000 bbl. 
per day, about 60,000 bbl. per day above the 


U. S. production and imports, consumption 
and exports and price of motor fuel in rela- 
tion to motor fuel stocks: showing excess 
daily demand over supply by black areas. 
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crude oil and natural gasoline production 
during the preceding month when 2,840,000 
bbl. were produced; this production being 
268,000 bbl. per day above crude oil and nat- 
ural gasoline production in September of 1934, 
an increase of 10.19 percent. The September, 
1935, average daily crude oil production ex- 
ceeded the recommendations of the United 
States Bureau of Mines by about 163,000 
bbl. per day, by far the largest share of the 
overproduction again coming from California, 
which exceeded its quota by 3,965,000 bbl., 
while Texas overproduced but relatively an 
unimportant volume of 435,000 bbl. Okla- 
homa underproduced 710,000 bbl. and Kansas 
underproduced 237,000 bbl. during the same 
month. With the definite disappearance of 
Rodessa field from the horizon of threatening 
oil fields, the situation east of the Rocky 
Mountains appears very well under control 
and it is anticipated that crude oil prices 
will be fully maintained at the present levels 
throughout the winter. Crude oil overproduc- 
tion in California, while appearing at this time 
as being in a critical state, may be, in fact, 
considered as the passing of the crisis, since 
all the flush oil fields of any importance are 
currently declining and in Kettleman Hills the 
reservoir pressure is noticeably dropping off 
in its heavily drilled area. 

Crude oil runs to stills during September, 
1935, averaged about 2,750,000 bbl. per day, 
or some 21,000 bbl. per day above the run to 
stills during the preceding month when 
2,729,000 bbl. were refined. Total stocks of all 
petroleum products declined during August, 
1935, by 7,959,000 bbl. to a total of 558,053,000 
bbl., indicating very large daily gross with- 
drawals of 257,000 bbl. 


Reeord Motor Fuel Demand 


EnvicatTEep domestic demand for motor fuel 
during August, 1935, averaged 1,384,000 bbl. 
per day, an increase of 4.15 percent above the 
daily average during July, 1935, when 1,329,- 
000 bbl. were consumed per day; the domestic 
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demand during August, 1935, was 121,000 bbl. 
per day above the domestic motor fuel con- 
sumption in August of 1934, a very substantial 
and sustained increase of 9.57 percent; 167,000 
bbl. per day above the domestic motor fuel 
consumption in August of 1933, an increase of 
13.72 percent; and 38,000 bbl. per day above 
the domestic motor fuel consumption in Aug- 
ust of 1931, the peak year before 1934, an 
increase of 2.82 percent. Thus, during Aug- 
ust, 1935, the domestic motor fuel consump- 
tion established an all time record for monthly 
domestic demand and the sustained and tight 
markets for motor fuel during September and 
October suggest that the unusually heavy 
motor fuel demand will be carried into the 
above two months, favored by excellent 
weather conditions throughout the country. 

The daily rate of exports of motor fuel de- 
creased slightly to 91,000 bbl. per day in 
August, 1935, 6.19 percent below the preceding 
month; 30.0 percent above motor fuel exports 
in August of 1934; 44.0 percent above motor 
fuel exports in August of 1933; but 33.0 per- 
cent under the motor fuel exports in August of 
1931. 

On September 1, 1935, motor fuel stocks at 
refineries, plants, terminals and in transit, in- 
clusive of natural gasoline, amounted to 51,- 
510,000 bbl., a large decline of 4,778,000 bbl. 
as compared with stocks on hand on August 1, 
1935, indicating that during August motor fuel 
demand exceeded supply by 154,000 bbl. per 
day. Motor fuel stocks, as of September 1, 
1935, were 2,930,000 bbl. below the stocks on 
hand on September 1, 1934, when they totaled 
54,440,000 bbl. 


Business Conditions Improve 


Tue New york TIMES weekly combined 
business index remained virtually unchanged 
during the past month, standing at 88.4 in the 
week ending October 5, 1935, as compared 
with the September average of around 88.0. 
The NEW YORK TIMES index stood at 74.0 on 
October 1, 1934; at 78.0 on October 1, 1933; 
at 68.0 on October 1, 1932; and at 79.0 on 
October 1, 1931. 

The business conditions throughout the 
country appeared to be taking a definite turn 
for the better as indicated by: The announce- 
ment of Secretary of Labor Perkins that in 
August factory employment was up 2.8 per- 
cent, while the payrolls were up 6.7 percent; 
the report of the Security and Exchange Com- 
mission that during August the volume of 
trading on all registered exchanges was 36 per- 
cent above July; the report of the Department 
of Agriculture that in August cash income of 
farmers was $549,000,000 as compared with 
$536,000,000 in August of 1934; the report of 
the New York retailers that sales were running 
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Effect of Federal Proration Recommendations in Principal Oil Producing States 


Sept. 1935 
Over- 


Sept. 1933 to Sept. 1935 
Cumulative Overproduction 





Daily Average Production 
for week ending 


October 1935 
U.S. Bureau of Mines 


production Recommended Quota Oct. 5 Oct. 12 
bbl. % of total bbl. bbl. bbl. bbl. 
Texas . 39,770,000 49.2 435,000 1.025,5000 *** 1,069,000 1,070,000 
Oklahoma 8,850,000 10.9 ° 492.900 $75,500 516,500 
California 17,513,000 21.7 3.965.000 497.000 **** 623.000 613,000 
Kansas... 1,800,000 2.2 sas 146.100 143.500 147,000 
United States 80,742,000 100.0 4.890.000 2.544.200 2.760.500 2,828,500 


* Oklahoma underproduced 710,000 bbl. in September. 


** Kansas underproduced 237,000 bbl. in September. 


*** Texas Railroad Commission reduced the State’s allowable to 1,011,090 bbl. per day during October. 
**** California field committees and the Umpire recommended that the State’s production be reduced to 


590.700 bbl. per day. 


as high as 25 percent above last year, this con- 
dition in general prevailing in other large 
cities; the prediction of Roger Babson, the 
noted statistician, that the country will be out 
of the depression within six months; and the 
settlement of the shortest strike in the history 
of the bituminous coal industry, lasting but 
six days and settled by compromise between 
labor unions and operators. All these factors 
will undoubtedly favorably affect the fall and 
winter demand for motor fuel and if the 
weather is not too unfavorable, an unusually 
large increase in consumption may be antici- 
pated. 

The improved business conditions were re- 
flected in a very appreciable rise of securities 
on the New York Stock and Curb Exchanges, 
which advanced to such an extent that they 
brought the warning from Charles R. Gay, 
President of the New York Stock Exchange, 
that there was a danger of a “‘runaway stock 
market inflation’? which may easily lead to 
‘*a crash as violent and dangerous as that of 
1929”’. 

The most interesting feature of the advance 
was that the prices of the oil securities lagged 
behind the general advance, as indicated on 
the accompanying graph, and as was the case 
in the 1929 bull market. 


Oil Field Developments 


Drive the past month no new discoveries 
of any consequence were made in the United 
States. In the Rodessa field new completions 
brought the total number of producers to ten, 
most of which are showing salt water encroach- 
ment, and it can be presumed at this time that 
the field will be of very secondary importance 
and short-lived. In New Mexico additional 
wells were completed in the Monument field, 
further emphasizing its importance and large 


Six major oil stocks in relation to 50 in- 
dustrial stocks on the New York Stock 
Exchange. 
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areal extent; across the border in Texas, in 
Yokum County, a wild-cat well showed some 
oil at around 5,100 ft. and it is given a fair 
chance to become a producer, in which case the 
limestone producing area of eastern New Mex- 
ico and West Texas will be extended some 30 
miles to the north. The Anahuac field in 
Chambers County, Texas has been more defi- 
nitely defined to a relatively small area of 
around 4,000 acres. In Oklahoma, the Fitts 
pool, with some 190 producers and a potential 
of about 560,000 bbl., became the largest field 
in Oklahoma; followed by Edmond field, with 
a potential of 265,000 bbl. and some 28 wells; 
while Oklahoma City dropped into the third 
place with a potential of around 200,000 bbl. 
Additional completions in Michigan brought 
the daily production to a record figure of 
52,500 bbl., due to large completions in the 
Crystal Township field. 


Rodessa — Louisiana 


Adppitiona completions during the past 
month brought the total number of the oil 
wells in this new field to ten, with some 15 
wells drilling at this time. The salt water en- 
croachment assumed dangerous proportions 
while wells were producing 1,750 bbl. per day 
but much of the water was temporarily elim- 
inated with the reduction in the per well 
allowable to 1,000 bbl. per day; it is quite 
apparent that if the well allowable is reduced, 
as it should be, to 150 to 200 bbl. per day, the 
salt water will be entirely under control. The 
water encroachment appears dangerous not 
only because of the actual production of salt 
water, in some wells ranging up to 50 percent, 
but also because even in the wells not produc- 
ing any salt water the bottom hole and flowing 
temperatures are excessively high. The bot- 
tom hole temperatures in Rodessa field are 
around 190 degrees, requiring usage of ice in 
cementing, while flow temperatures are in 
excess of 100 degrees. 

The Louisiana Conservation Commission 
indicated that it will strictly enforce the cur- 
tailment and the gas waste in the field and, in 
fact, as has already been indicated, reduce the 
well allowable to 1,000 bbl. per day on October 
2, and has subsequently shut down entirely a 
producer in which the gas/oil ratio was exces- 
sive. In the case Rodessa field extends into 
Texas, cooperative effort by Texas and Louis- 
iana’s Conservation bodies will be made, as 
has been tentatively agreed. 

BASIL B. ZAVOICO 
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Petroleum Geology 


Late PALeozoic CRUSTAL MOVEMENTS IN 
EUROPE AND NORTH AMERICA.—Raymond C. 
Moore, in BULL. AM. ASSOC. PETROLEUM 
GEOLOGISTS, vol. 19 (1935), No. 9, pp. 1253- 
1307. 

The present paper reviews evidences pri- 
marily from North American areas bearing on 
the age of Late Paleozoic crustal movements 
and compares this record with that of Europe. 
At least nine series that are separable on the 
basis of structural and paleontologic criteria 
appear to be recognizable in the post-De- 
vonian section of North America. The breaks 
between these stratigraphic series or “blocks” 
represent orogenic or epirogenic movements. 
In general, it appears that times of orogenic 
movement in Europe are matched by epiro- 
genic movements in North America and 
conversely that orogeny in America may be 
represented by epirogeny in Europe. 


BRESPONSIBILITY OF GEOLOGIST IN SALE OF 
OIL AND GAS SECURITIES UNDER THE SECURI- 
Ties ActT.—Irving Perrine, in BULL. AM. 
ASSOC. PETROL. GEOLOGISTS, vol. 19 (1935), 
No. 7, pp. 1038-1042. 


This paper presents a brief summary of the 
Securities Act, setting out its provisions rela- 
tive to the sale of oil and gas interests, its ex- 
emptions, requirements for registration, forms 
to be used in registering royalties, working 
interests, et cetera. No sales to the public are 
exempt from registration unless certain condi- 
tions are fulfilled. The work of the geologist 
through appraisals, geologic reports, estimates 
of ultimate production, and published reports 
of all oil and gas fields, more especially the 
new fields, and his new responsibility to the 
public are discussed. 


Two MEetTHODS FOR ESTIMATING THE 
POROSITY OF LIMESTONE.—W. H. Thomas, 
R.A.E. Chisholm and A. B. Cameron, in 
JOUR. INST. PETROLEUM TECHNOLOGISTS, vol. 21 
(1935), No. 142, pp. 725-733. 

The property of porosity of rocks is of para- 
mount importance when it is desired to know 
under what conditions the oil is held below 
ground and what are the physical properties 
that control the flow of oil to the bottom of the 
well. Much attention has been given to the 
porosity of sands, but little attention has been 
bestowed on the porosity of oil-producing 
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limestones. For facilitating such studies the 
authors have developed two methods, one 
being a ‘“‘pyknometer method” in which is 
determined the volume of liquid that is capa- 
ble of being absorbed by a known volume of 
the limestone core. The other, or ‘“‘core 
method,” measures the porosity by observing 
the reduction of pressure consequent on releas- 
ing a known quantity of compressed air into 
the core, the volume of which is known. Pore 
size is of equal importance with porosity and is 
measured as follows: A prepared surface of the 
limestone is impregnated with Bakelite that 
has been colored by means of an intense dye, 
such as methyl violet. The excess of Bakelite 
is ground off; the pores are then seen as highly 
colored threads and spaces which may be 
measured by means of a microscope fitted 
with an eye piece micrometer. For this 
examination of pore space it is necessary to cut 
at least two specimens each at right angles to 
one another. 


GsEoLoGY oF TEXAS PANHANDLE OIL AND 
Gas FIELD.—Henry Rogatz, in BULL. AM. 
ASSOC. PETROL. GEOLOGISTS, vol. 19 (1935), 
No. 8, pp. 1089-1109. 

The Texas Panhandle oil and gas field is 
probably the most extensive field in the world, 
having an area of more than 1,800 square 
miles and a length of about 120 miles. When 
the territory is completely developed it is 
probable that there will have been outlined 
one continuous oil and gas field, and all of the 
pools, now seemingly separate, will have been 
found to be connected. 

There have already been extracted from 
this field almost 250,000,000 bbl. of oil from 
about 3,250 wells. It is probable that at least 
500,000,000 bbl. are still recoverable by 
present methods from: the shallow producing 
formations in proven and potential areas. 
Artificial flooding and other methods of sec- 
ondary recovery may increase the ultimate 
yield enormously. At present, the average 
daily production of the field is approximately 
60,000 bbl. Almost 200 wells are now 
drilling. 

This field is undoubtedly the largest con- 
tinuous gas-producing area known. 

As explained by the author, oil is found in 
formations along the flanks of an old buried 
granite ridge trending northwest and south- 
east. Gas is found in formations along and on 
the crest of this ridge. The beds are arched 
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over the ridge as a result of compaction of 
sediments or diastrophic movements, or both. 
The shallow Permo-Pennsylvanian non-red 
beds are divided into five zones from bottom 
up: “granite wash,’’ dolomitic arkose, coarse 
white dolomite, fine brown dolomite, and 
anhydrite. The first four are oil and gas 
reservoirs. Oil usually accumulates where 
the porous portions of these four zones inter- 
sect a plane slightly above sea-level. There is 
definite demarcation between the sweet and 
sour gas. This results from the gravitational 
separation of the heavy hydrogen sulphide 
into that portion of the gas situated low on the 
ridge. At the time of accumulation of oil and 
gas, the eastern end of the ridge was higher, 
generally, than the western, resulting in the 
greatest accumulation of sour gas in the north- 
west, while only sweet gas accumulated in the 
southeast. This condition also accounts for 
the heaviest oil being on the northwest. Sub- 
sequent tilting now gives the axis of the ridge a 
southeast plunge. 


NEw EXPERIENCE ON THE ACCURACY OF 
GRAVIMETRIC AND PENDULUM MEASURE- 
MENTS.—A. Schleusener, in OEL UND KOHLE, 
vol. 11 (1935), No. 36, pp. 635-640. 

Careful checking of a large number of gravi- 
metric measurements in different districts 
showed that the average error for all observa- 
tions was +0.4 milligal. The average error 
of the pendulum method was +2.0 milligal. 
This difference in accuracy, together with cost 
considerations, indicates that the pendulum 
method is not economical for practical geo- 
physics. The gravimetric method therefore 
should be used for regional surveys, with the 
pendulum method restricted to general check- 
ing. 


THERMOMETRY AS A METHOD oF GEO- 
PHYSICAL EXPLORATION.—M. Paul, in OEL 
UND KOHLE, vol. 11 (1935), No. 36, pp. 641- 
643. 

If it is true, as is generally assumed, that the 
internal heat of the earth is gradually passing 
outward through the earth’s crust, then the 
rate of this escape of heat should vary from 
place to place according to the presence of 
geological formations that differ in heat con- 
ductivity. 

To test this possibility a large series of holes 
two meters deep (so as to reach beyond the 
zone of seasonal temperature changes) was 
sunk in the earth above and beyond the edges 
of a salt dome in Hannover and temperature 
movements in these holes were measured. 
These temperature movements were more pro- 
nounced above the salt dome than beyond its 
edges as defined by a gravimetric survey. In 
other words, from the geophysical standpoint 
the temperature method agreed fairly well with 
the gravimetric method, thus indicating the 
practicability of thermometry as an additional 
method of geophysical exploration. 


ComBusTIBLE GASES IN THE GROUND AIR 
OF FORMATIONS OVERLYING OIL DEPOSITS.— 
A. Graf in OEL UND KOHLE, vol. 11 (1935), No. 
36, pp. 644-648. 

This paper deals with a possible new method 
of geophysical exploration for oil. The basic 
assumption is that gaseous hydrocarbons under 
heavy formation pressure will tend to pass out- 
ward to the surface through the overlying 
rocks, either by diffusion or by cracks or fis- 
sures. In that case the air in the rocks and 
earth over oil deposits should be richer in 
combustible gas than in those parts of the 
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earth’s crust remote from oil deposits. By 
making use of an apparatus devised by H. 
Laubmeyer, by which the presence of small 
amounts of combustible gases in air can be 
detected, it has been in fact shown that there 
is a measurable accumulation of hydrocarbon 
gases in the air of rocks and soil above oil 
deposits. 

The possibility of making use of this fact is 
discussed. There are more than 100 salt 
domes in Germany, of which it is not known 
whether they carry oil or not. It is suggested 
that by examination of the ground air above 
these domes it may be possible to decide which 
are most likely to be productive. 


Natural Gas 


HiicH PREssURE FRACTIONATING PLANT. 
—J. Albright, in REFINER, vol. 14 (1935), No. 
9, pp. 421-423. 

A plant for the “‘superfractionation” of nat- 
ural gas has been built and is in successful 
operation at Lucinda, Pa. This plant frac- 
tionates and separates ethane, propane, butane 
and heavier hydrocarbons, in such a manner 
that commercially pure ethane may be cut as 
an overhead product, while propane and other 
hydrocarbons are removed as a base cut. The 
gas has to be drawn from the wells by a vacuum 
as low as 28 inches. After compression and 
cooling at five lbs. pressure, all gasoline is re- 
moved and the residual gases are fractionated 
and placed in storage according to demand. 
The success of the plant has been such that it 
is being enlarged to handle 2,000,000 cu. ft. of 
gas per day. 


History, Use AND MANUFACTURE OF 
CARBON BLACK.—R. G. Allen, H. W. Price 
and E. B. Reinbold, in REFINER, vol. 14 (1935), 
No. 8, pp. 384-388. 


The authors of this paper give an interesting 
and very readable article on the manufacture 
and handling of carbon black, which finds its 
major use in the rubber industry, mostly in the 
manufacture of automobile tires. 


Gum Deposits IN GAs_ DISTRIBUTING 
SysteMs.—C. W. Jordan, A. L. Ward and 
W. H. Fulweiler, in IND. ENG. CHEM., vol. 27 
(1935), No. 10, pp. 1180-1190. 

It has now been established that nitric oxide 
is the cause of the formation of vapor-phase 
gum in gas lines. This report deals with the 
merits and demerits of methods for getting rid 
ofit. The authors, working in the laboratories 
of the U. G. I., have devised an inexpensive 
continuous process that will reduce the nitric 
oxide content down to a concentration of the 
order of 0.0000005 percent by volume. The 
process involves contacting the gas with iron 
sulphide under carefully prescribed conditions. 


A Gas MIXING StaTion.—J. C. Albrigth, 
in OIL WEEKLY, vol. 78, (1935), No. 8, pp. 30- 
37. 

In the Kettleman Hills field gas is produced 
from a ‘‘white sand” horizon and a “black 
sand”’ horizon. These gases go mostly to 


natural gasoline plants through a gas main, 
and under varying field conditions some of 
these plants have been receiving more of the 
one kind of gas than of the other. The wet 
gas is thus of variable composition, putting the 
plants under the necessity of continually re- 
arranging the operating procedure in order to 
produce the desired quantity and quality of 
gasoline. 

To solve this problem the Kettleman Hills 
North Dome Association installed a central 
mixing header which assures that each plant 
will receive its proper proportion of both types 
of gas. The design and construction of this 
mixing arrangement presented a number of 
engineering problems, the solution of which is 
described in detail in the paper. 


KsopeNTANE.—I. N. Beall, in REFINER, 
vol. 14 (1935), No. 9, pp. 437-439. 


Isopentane and pentane are predominant 
constituents of natural gas. Isopentane is of 
particular interest because its boiling point, 
82.3° F., lies between that of normal butane 
and normal pentane. It is therefore a highly 
valuable constituent of motor fuel, its proper- 
ties being such as to give ease of starting with- 
out much loss by vaporization. This is an 
important point for those engaged in the man- 
ufacture of aviation gasoline from natural gas, 
as a sharp cut between butane and isopentane 
would give a stable gasoline of high volatility. 
Isopentane has the same molecular weight and 
formula as normal pentane; the two isomers 
can be separated by fractional distillation, and 
it is advisable to do this if the products are to 
be used in the manufacture of amyl alcohol. 

The author here presents an extended table 
for this hydrocarbon which will replace most 
of the tedious approximation methods now 
used for calculating volumes, pressures, densi- 
ties, heat content and entropy of this com- 
pound. 


Drilling 


Direct-REVERSING DIESEL ENGINE Op- 
ERATING A ROTARY DRILL.—W. A. Sawdon, 
in PETR. ENG., vol. 6 (1935), No. 13, pp. 29-32. 


A Cooper-Bessemer Diesel engine serving 
as a prime mover direct connected to the draw 
works is being used in drilling a deep well with 
rotary equipment by the Associated Oil Co. 
in California. This innovation has so far 
given excellent results and is considered to be 
quite as flexible in operation as a steam engine. 


Bexavior oF CEMENT GROUTS UNDER OIL 
WELL CONDITIONS.—S. L. Meyers, in PETR. 
ENG., vol. 6 (1935), No. 12, pp. 54-56. 

For mixing cements for oil wells it is recom- 
mended that only water fit to drink be used; it 
may be doubtful if well water ever contains 
sufficient detrimental material to be the sole 
cause of cement failure, but as a precaution it is 
advisable to avoid water having a large amount 
of salt. In order to aid in bonding between 
well wall and cement, and casing and cement, 
it is desirable that a hardening grout should 
expand to some extent; rate of expansion is a 
property that, along with strength and perme- 
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ability, is affected by the use of low percent- 
ages of mixing water. 

In most cases contamination of the cement 
with mud in the well does little harm, but if the 
circulating mud has been too thick, or where 
the casing is not concentric with hole, chanel- 
ling of cement up through the mud may leave 
places through which water can enter. 

It is important to note that if the hydro- 
static head on the fluid cement column is not so 
great as the gas or well fluid pressure behind or 
below the earth wall, the outside pressure will 
be released through the cement column, and in 
so doing will agitate the cement and keep it 
from setting, resulting in a bulky, colloidal 
mass which does not develop strength. It ap- 
pears that this condition is a major cause of 
cement failures. (The obvious inference is 
that control of the hydrostatic pressure is of 
importance.) 


WIELD-PoINT AND VISCOSITY OF DRILLING 
FLUID.—W. C. Woolgar, in OIL AND GAS JOUR., 
vol. 34 (1935), No. 10, pp. 40-41. 

The author advocates the use of the Stormer 
viscosimeter for obtaining a true knowledge of 
the viscous state of a drilling mud. Existing 
objections to the use of this instrument are 
shown to be not so serious as has been sup- 
posed; with suitable calibration the Stormer 
viscosimeter may be able to give more useful 
information than before to the drilling 
engineer. 


BBIsLioGRAPHY ON OIL-WELL CEMENT.— 
A. Reid in JOUR. INST. PETROLEUM TECHNOLO- 
GISTS, vol. 21 (1935), No. 142, pp. 737-740. 


Articles on oil-well cementing practice are 
numerous and authoritative; articles on oil- 
well cement are scarcer and less satisfying. 
But it is no less important to know the nature 
of the cement that is being used than to know 
how to handle it. Anyone wishing to make 
contact with the research that has been be- 
stowed on this subject should find this bibli- 
ography of use. It includes 83 titles. 


EXTENDING THE LIFE OF DRILLING BITs.— 
C. P. Bowie, in OIL & GAS JOUR., vol. 34 (1935), 
No. 15, pp. 36-40. 


This article summarizes information col- 
lected by the Bureau of Mines on the repairing 
of drilling bits, by which is chiefly meant the 
reshaping and hardening of worn bits. 

The material used for this purpose is tung- 
sten carbide, which appears on the market 
under numerous aliases, as borite, carboloy, 
diamondite, hastellite, sulamite, triamant, and 
others. It is a material that has enormous 
tensile and compression strengths; its hardness 
is somewhat less than that of the diamond, but 
it will scratch quartz. It is nearly infusible, 
so it cannot be attached to a steel surface by 
ordinary welding; the usual method is a sort of 
“inlaying”’ process. 

The procedure of one of the large oil compa- 
nies in hard surfacing a fishtail bit is as follows: 
When the bit is brought into the shop from the 
field the hard-surfacing material left on it from 
the previous facing is swept off with an oxy- 
acetylene torch. This process is facilitated by 
scraping the metal, as it is heated, with the 
edge of a piece of strap iron three-quarters 














inch by 1% by 18 inches bent at one end in 
much the same way asa fire poker. The metal 
comes off in chips and crumbs which are col- 
lected, melted and molded into rods about 
one-quarter inch by 10 inches for use in subse- 
quent refacing jobs. When all the hard- 
surfacing material has been removed the bit is 
heated in a forge, dressed, and ground to the 
desired subgauge. It is then normalized. 
Half-round “shapes” of tungsten carbide 
about one-quarter inch in diameter by three- 
quarters inch in length are placed along the 
cutting edge of the bit. These “shapes” slope 
upward (when the bit is in a vertical position) 
at an angle of about 60 degrees to the edge of 
the bit and are spaced at intervals of about 1 
inch. The entire surface of the bit for about 
21% inches back from the cutting area is then 
covered with a layer of hard-surfacing metal. 
This ranges in thickness from a film at the 
greatest distance from the edge of the bit to 
about five-eighths inch along the cutting edge 
and covers entirely the tungsten carbide 
“shapes.” As a rule, the company does not 
permit excessive wear on a bit before it is re- 
turned to the shop for resurfacing. 

The average cost of hard-surfacing a bit 
with various brands of materials ranges 
from about $1.50 per inch of blade for large to 
$1.75 for small bits, but these costs are small in 
proportion to the benefits obtained. Accord- 
ing to information collected by the Bureau of 
Mines the rate of drilling is accelerated 2 to 10 
times, the footage drilled per bit being often 
more than quadrupled. The closing sentence 
of the paper is worth quoting: ‘‘Today no 
operator who considers efficiency and economy 
will permit wells to be drilled without using 
hard surfaced metals, especially where deep 
holes are required.” 


Oil Well Operation 


ComPLeTING WELLS WITH O1L.—B. Mills, 
in OIL WEEKLY, vol. 79 (1935), No. 3, p. 43. 


An oil company in East Texas has found the 
use of oil for drilling-in low pressure wells 
profitable. After running in and cementing 
the casing the mud in the hole is replaced with 
East Texas crude oil as the circulating medium 
and drilling into the producing formation is 
resumed and the well continued to the desired 
depth. This use of oil has justified itself by 
the increased initial production from wells in 
this area. 


A SIMPLIFIED WELL DyYNAMOMETER.— 
J. C. Slonneger, in PETR. ENG., vol. 6 (1935), 
No. 12, pp. 51-52. 


Heretofore the need of a well designed “‘ well 
weighing” instrument for everyday use has not 
been sufficiently recognized. By “‘ well weigh- 
ing” is meant estimation of the rod line pull of 
oil well equipment. In the absence of such an 
instrument the weighing of the well could be 
done only by a trained technical man, and the 
actual operator of the well was left without 
means of ascertaining the condition of the 
sub-surface equipment other than the feel of 
the polished rod. It is true that many opera- 
tors have developed a feel that is almost 
uncanny, but still there remained need for 
some instrument that would register the varia- 


tions in the polished-rod or rod-line load that 
could be quickly applied by non-technical 
men. Much, no doubt, has been lost for want 
of such an instrument. 

The author describes a simplified dyna- 
mometer, known as the Falk Wellometer, by 
which it is aimed to meet these everyday 
requirements. The principle on which it has 
been designed is that of a telemeter; a measured 
portion of the rod upon which the load is to 
be determined is gripped by clamps and the 
change in length of that measured portion as 
the load varies is magnified and indicated on a 
dial instrument; the pull is thus directly stated 
in pounds. The information thus gained may 
be used for bringing the central power in good 
balance; the conditions of distant wells will be 
indicated in the dial reading, even though each 
well about the central power has its own 
peculiar pumping cycle. The instrument can 
be attached or removed in not more than three 
minutes. 


Gas-O1L SEPARATORS.—J. W. Hardy, in 
JOUR. INST. PETROLEUM TECHNOLOGISTS, vol. 
21 (1935), No. 142, pp. 741-752. 


Recent developments in production methods 
have created a demand for a gas-oil separator 
whose most important function is reliable 
complete separation of the gas from the oil so 
that small changes in gas-oil ratios may be 
immediately observed and recorded. Separa- 
tion with the object of providing field gas sup- 
ply, though still important, has become a 
secondary consideration compared to the 
importance of being able to measure the gas 
produced from the well. The first essential, 
therefore, in a separator is a reliable liquid seal 
over the oil outlet. This is obtained by some 
form of float control valve, which although 
simple in theory offers various difficulties in 
working practice. 

Oil engineers interested in this matter should 
find this discussion and the accompanying 
drawings of interest. 


IDEVELOPMENT OF WIRE ROPE PUMPING IN 
RouMANIA.—Percy R. Clark and Lutz F. W. 
Schropp, in JOUR. INST. PETROLEUM TECH- 
NOLOGISTS, vol. 21 (1935), No. 142, pp. 691- 
700. 


Some of the undoubted advantages and 
particulars of wire rope pumping are listed 
in this paper. One is the greater speed of 
lowering and extracting the plunger, there 
being no couplings to unscrew. This ease of 
extraction is of especial importance with 
paraffinous oils, where frequent cleaning of the 
pumps is necessary. Another is that cheaper 
pumps can be used with wire rope than with 
rod pumping. A third is the ease with which 
connection can be made between plunger and 
rope. 

The disadvantages of a rope, as compared 
with a sucker rod, are its flexibility and 
stretch, or tendency to elongate, and in some 
respects its elasticity. When using wire rope 
in this work an effort must be made co modify 
its inherent qualities in the above named 
particulars. This may be accomplished by 
weighting the rope with sinker bars when the 
rope is first put in operation, and by regular 
inspections to take up any permanent elonga- 
tion that may occur. It is of particular im- 
portance to make regular inspections at the 
two extremities, as these are the points where 


breakages usually occur. Tendency to kink 
may be suppressed by establishing proper 
weight ratios, and twist may be counteracted 
by use of a specially constructed rope socket. 
Other difficulties may be-minimized by special 
packing of the stuffing box, accurate centering 
of the rope, and proper construction of the 
rope clamps, which are best made of hardened 
rubber or very soft bronze. The use of suit- 
able guides to prevent cutting into the tubing, 
especially in the case of crooked wells, is also 
necessary. 

Elongation of the rope is considered the most 
difficult problem, but this has been consider- 
ably reduced by the introduction of new types 
of rope, in which there is a minimum of 
vegetable fiber. 

In wells that have a tendency to become 
sanded up, rods are easier to manipulate than 
a wire rope, but there are, nevertheless, ways 
of minimizing this trouble. 


Nacopocues O1 MINes.—B. Mills in 

OIL WEEKLY, vol. 79 (1935), No. 1, pp. 27-30. 

In the Nacodoches oil field the oil formations 
are shallow; the oil contains little kerosene, but 
yields a high grade lubricating oil. At pres- 
ent, attempts are being made to recover the 
oil by regular mining methods. Shafts will be 
sunk to the producing zones and galleries run 
out from the feet of the shafts to drain the oil 
within reach of the pumps. 

The experiment is considered of interest 
because, if successful, the same method may be 
applied to other shallow fields that cannot well 
be exploited by the ordinary methods. 


Pipe Lines 


“ Non-Stop” ScraPER GuN.—Elton Ster- 
rett in OIL WEEKLY, vol. 79 (1935), No. 1, p. 37. 

In an East Texas pipeline, accumulations of 
paraffin made frequent resort to scrapers nec- 
essary to keep the line clear. Such scraping 
operations necessitated shutting down and 
draining the line. To obviate this incon- 
venience a section at the end of the line was 
converted into a chamber in which a scraper 
was kept ready for action. By a simple by- 
pass arrangement it is easy to deflect the main 
flow of the line behind the scraper and send it 
ahead whenever mounting pressure indicates 
excessive clogging. 


“Marr So.iinc” a Pipe Line.—Elton 
Sterrett in PETR. ENG., vol. 6 (1935), No. 13, 
pp. 42-44. 

A unique repair job was carried out on a 
section of eight-inch pipeline passing through 
amarsh. This section was found to be badly 
corroded on the bottom, but relatively unin- 
juredonthetop. The line was being operated 
to capacity, and to shut it down while cutting 
out and replacing the damaged section would 
have been inconvenient and costly. To avoid 
this, the following plan was executed: the bot- 
tom of the line was exposed and cleaned, and 
all corrosion pits filled by spot welding. Then 
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sections of 95-inch casing were split longi- 
tudinally with an oxy-acetylene torch, the 
halves thus obtained were fitted under the 
pipeline, clamped tightly in place and arc- 
welded to the sides of the line. It is consid- 
ered that the repairs thus made will last during 
the effective life of the line as a whole. 


WVoOLTMETER TO DETERMINE POLARITY OF 
PipE.—Dave Harrell, in OIL AND GAS JOUR., 
vol. 34 (1935), No. 10, p. 39. 

In studying corrosion of pipe lines and its 
accompanying manifestations of galvanic 
currents one of the big problems has been to 
determine the polarity of the pipe to the soil in 
which it lies. After much experimentation 
the author has succeeded in constructing a 
rugged portable high resistance voltmeter 
reading to 0.01 volt either side of the neutral 
position and making a record of 1 milliampere 
of plate current per volt of impressed grid 
potential. With this instrument a high degree 
of correlation between corroded pipe and 
electro-positive areas has been obtained. 


Asphalt and Tar 


BRoaps or O11 Mat Type SuRFACE.—Anon. 
OIL AND GAS JOUR., vol. 34 (1935), No. 10, p. 41. 

A new and relatively inexpensive farm-to- 
market road is constructed by scarifying the 
earth to a depth of 4 or 5 inches, piling the 
loose earth into the center of the roadway, 
where it is picked up by an automatic mixer 
and thoroughly mixed with an asphaltic oil, 
spread, and rolled in one operation. The sur- 
face does not bleed nor become sloppy and can 
be opened to traffic almost immediately. 

This method is recommended for two rea- 
sons: it provides an inexpensive system of good 
farm-to-market roads at a very low cost (less 
than $1,000 a mile) and an ideal and almost 
unlimited project for work relief. 


CHARACTERIZATION OF TARS AND BITUu- 
MENS BY THEIR TEMPERATURE-VISCOSITY 
RELATIONS. — L. Ubbelohde, Ch. Ullrich and 
C. Walther, in OEL UND KOHLE, vol. 11 (1935), 
No. 36, pp. 684-690. 

It has been shown by Ubbelohde (see his re- 
cent book: ZUR VISCOSIMETRIE) that the vis- 
cosity of a mineral oil is a function of the 
temperature in such a way that when viscosity 
in centistokes is plotted against temperature 
there is produced a straight line, the slope of 
which is characteristic of the oil, and that this 
relation affords a new way of classifying lu- 
bricating oils. 

Since tars, bitumens and asphalts are com- 
posed of hydrocarbons it may be predicted 
that their temperature-viscosity relations will 
conform to the same mathematical law as the 
more fluid hydrocarbons. This has now been 
proved to be the case. 

For determining the viscosity of a tar the 
authors used the apparatus shown in the ac- 
companying drawing. The bottle (3) has a 
long tube (1), in which is placed a thermometer 
(2). There is also a capillary tube (4) (about 
four millimeters in diameter) which is the 
actual viscosimeter. The bottle (3) issupplied 
with a definite volume of the tar or bitumen 
and is put under the constant pressure of a 
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column of water of a definite height (the ar- 
rangement for applying this constant pressure, 
corresponding to a water column of about 600 
millimeters, is not shown in the diagram). 
The bottle is submerged in a bath maintained 
at the desired temperature, which is read by 
the thermometer (T). 
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In making the determination the bottle and 
contents are brought to the desired tempera- 
ture; pressure is applied and the time required 
for the tar to rise a measured distance in the 
capillary (4) is noted. 

Two viscosity measurements are sufficient 
for drawing the entire curve, which, as before 
stated, is a straight line. The results are 
plotted on a diagram previously made up by 
use of the Walther formula: 

W=W:i4+m(log T:—T: 
wherein W =log log (V+0.8), V the kinematic 
viscosity in centistokes, and m is a constant 
expressing the temperature viscosity relation. 
(See Ubbelohde’s book.) The viscosimeter is 
to be previously calibrated by means of a 
liquid oil of known kinematic viscosity. 

The practical use of such measurements on 
tars, bitumens and the like is that they allow 
calculation of the temperature to which the 
material must be warmed in order to be poured 
on the job, and also to calculate whether the 
material is likely to become too soft in summer 
or too brittle in winter. 

Acceptable values for viscosity can also be 
obtained with the usual tar consistometer if the 
measurements are made at about 15° C. above 
the drop point by the Ubbelohde method. 


- 





Correct CHoIcE oF ROAD BUILDING 
MATERIAL.—D. M. Wilson, in PETROLEUM, 
vol. 31 (1935), No. 20, pp. 1-2. 


One of the newer methods for testing the 


suitability of bitumens and asphalts for road- 
making purposes is outlined. This consists of 
a comparison of colors in a dilute solution 
(0.25 gram of bitumen in 100 cc.) of tetrachlor 
ethylene (CC1,.:CCl1,). The accompanying 
table shows the range of color values: 


Penetra- Color Value 
tion at Neu- Yel- 
Asphalts 25°C. tral Orange low 
eee 7 1.4 6.3 32.3 
Sizilien....... 76 2.4 7.1 40.5 
Travers...... 73 2.0 8.5 49.5 
Trinidad Bitu- 
men and Mix- 
tures 
Trinidad Epuré 11 2.2 6.9 41.0 
75% Trinidad | 
Epuré " 
250, Texaco | 1.1 6.1 35.8 
Flux } 
50% Trinidad ) 
Epuré ? " 
50% Venezuela p36 4.5 11.0 44.5 
45 
50% Trinidad | 
Epuré } 36 2.6 9.7 47.7 
50% Panuco 45 | 
Asphalt from 
Panuco crude. 45 3.3 11.0 45.7 
Mexiko crude. 40 7.2 12.8 49.0 
Venezuela crude 42 7.8 12.9 40.0 


The harder the bitumen the darker, in gen- 
eral, will be the color. The author considers 
that this color test, taken in conjunction with 
the results of other physical methods of testing, 
will give valuable indications. 


PRopANE PROCESSES FOR REFINING OF 
LUBRICATING OILS. I. DEASPHALTING.—Ulric 
B. Bray and W. H. Bahlke, before Petrol. 
Div., Am. Chem. Soc., San Francisco, 1935. 

The properties of liquid propane have been 
found to be such that it is advantageous in 
separating asphalt, resins, wax, and non- 
paraffinic constituents from the paraffinic 
constituents of a reduced crude to produce 
high quality lubricating oils. The desirable 
paraffinic constituents are quite soluble in 
propane from below the normal boiling point 
to a temperature near the critical. For each 
of the undesirable constituents there exists a 
certain temperature range where their solu- 
bility is so low in comparison with the desirable 
paraffinics that effective separation can be 
made through the use of propane. The solu- 


.bility of these compounds has been made the 


subject of a physico-chemical investigation and 
the action of propane in deasphalting and 
deresining is explained with the aid of phase 
diagrams. 


Petroleum Refining 


Use oF AMMONIA IN CORROSION PREVEN- 
TION.—J. W. Smith, in REFINER, vol. 14 (1935), 
No. 8, pp. 393. 

This short but interesting paper describes 
the practical use of ammonia for combating 
corrosion in a refinery where the vapor lines 
had to be rebuilt about once every three 
months. After considerable experimenting, 
an arrangement of equipment was perfected 
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for admitting gaseous ammonia under strictly 
uniform pressure into the bubble tower above 
the flash point. Equipment loss was imme- 
diately reduced to a satisfactory point, pro- 
vided that the water stream coming over with 
the overhead cut is maintained at a pH of 7.0- 
7.2. For controlling the pH within these 
limits a daily sample of this water is taken; the 
most satisfactory method of effecting this 
control is by a Hellige tester, using bromthymol 
blue color plate and indicator. 

If the pH of the overhead water is less than 
7.0 it may lead to corrosion, as shown by the 
ferrocyanide test; if the pH is above 7.2 there 
will be corrosion of brass and admiralty con- 
denser tubes, and moreover there will be an 
excessive consumption of ammonia. 


SELECTIVE DISTILLATE REFINING.—Sum- 
ner E. Campbell, in REFINER, vol. 14 (1935), 
No. 8, pp. 381-383. 


The author describes a patented process for 
refining light distillates, with subsidiary proc- 
esses for recovering by-products, particularly 
as applied to straight run California distillates. 
The apparatus used consists of a battery of 
eight washing towers connected in series. The 
first six of these towers are filled to near the top 
with a packing material, preferably No. 16 
silica. The first two towers contain a small 
quantity of a 15 percent sodium carbonate 
solution. The crude distillate passing upward 
through the soda solution is deprived of certain 
impurities, chiefly organic acids. The next 
two towers contain a 10 to 20 percent solution 
of caustic soda which removes the phenols and 
naphthenic acids that were insoluble in the 
sodium carbonate solution. The distillate, 
now freed from naphthenic acids and phenols, 
is washed in towers Nos. 5 and 6 with a 50 
percent solution of sulphuric acid to trap basic 
nitrogen compounds and certain impurities 
that may have an unstable color. The dis- 
tillate next traverses the last two towers, 
which are filled with a suitable decolorizing 
clay, where final color stability is conferred on 
the gasoline. The outfit is provided with 
equipment for withdrawing the spent solutions 
and replacing them with fresh. 

The spent sodium carbonate solution is 
worked up for the organic soaps it contains; 
phenols are recovered from the spent caustic 
solution, and the sulphuric acid solution is 
treated to recover the free nitrogenous bases; 
these bases can be used in the compounding of 
agricultural disinfectants. 


Corrosion TESTS IN VARIOUS REFINERY 
SERVICES.—J. E. Pollock, E. Camp, and W. R. 
Hicks, in METALS TECHNOLOGY, August, 1935, 
2 3s Oe 

In the oil-refining industry, steel comprises 
by far the greatest proportion of the materials 
used in construction work, but with an enor- 
mous number of alloy steels and nonferrous 
alloys available and a greater knowledge of 
their properties and corrosion resistance, a 
substitution first in the “hot spots” and then 
in locations of moderately severe corrosive 
conditions will be made as the greater expense 
can be justified. In new construction work, 
advantage is taken of the experience already 
gained and appropriate materials used, whether 
for high temperatures and pressures demanding 
additional strength or for corrosive conditions. 
The locations, however, where equipment in 


operation constantly requires replacement will 
soon become evident, as will the necessity for 
replacement in more resistant materials, if con- 
siderable down-time is to be avoided. 





In what direction and how far to go in the 
matter of alloys then becomes a question of the 
highest importance. Obviously, any replace- 
ment with more costly material must be justi- 
fied economically by the promise of longer life, 
thereby saving both material and installation 
costs besides the reduction of loss of produc- 
tion. Where the equipment is overcapacity 
and a regular schedule of cleaning periods is in 
force, the last item frequently must be ruled 
out and justification made on the basis of the 
first two only. Installation of material that 
will outlast the remainder of the equipment 
and have no recovery value must also be 
avoided; this is particularly important in 
temporary construction or in old equipment 
that will soon become obsolete. 

In deciding what materials shall be used in 
a given “‘hot spot” the engineer will need to 
make tests that will disclose the right material 
for the purpose. The authors have laid out a 
general outline of procedure and have added 
an invaluable set of tables showing the char- 
acteristics of a large series of metals and alloys, 
together with the results of past tests under 
the most varied conditions. (Every designer 
of refinery equipment should at all times have 
these tables within easy reach. ED.) 

How such tests assist in selecting resistant 
materials is visualized in the accompanying 
figure, which shows two test racks containing 
plates of the same eight metals; the rack on the 
left was exposed 76 days in straight run naph- 
tha, the one on the right 78 days in re-run, 
acid-treated naphtha. 


BReEcovery OF OIL FROM ATHABASKA OIL 
SANbDs.—J. M. McClave, in CANADIAN MINING 
jour., August, 1935, pp. 317-323. 

The oil sands or so-called ‘“‘tar sands” of 
Northern Alberta contain from four to ten 
times as much oil as all the known oil fields of 
the earth taken together. The Dominion 
Mines Branch estimates the oil content of the 
Alberta oil sands at some 100,000,000,000 bbl., 
whereas the U. S. Bureau of Mines estimates it 
at some 250,000,000,000 bbl. According to the 
U. S. Geological Survey the proven reserves of 
all the oil fields of the world are less than 
25,000,000,000 bbl. 

This paper is a detailed account of the work 
started in 1919 to develop a process for eco- 
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nomical separation of the oil from the sand. 
These efforts continued without satisfactory 
results up to 1934, when a process was finally 
evolved of sufficient practicality to warrant 
plans for erection of a full sized commercial 
unit. 

The process as finally worked out consists in 
pugging the sand in water that has been made 
slightly alkaline with a small amount of sodium 
silicate, adding enough 300-400 naphtha to 
dissolve the oil (which is heavy and viscous), 
separating the oil solution from the sand (using 
an Atkins or similar classifier), and running the 
solution to a topping plant to recover the sol- 
vent for reuse. The residual oil will then be 
sent to the cracking stills at a central refinery. 

The oil content of the sands is about 15 per- 
cent, so that there will be 85 percent of tailings. 
In a stationary plant, disposal of these tailings 
would constitute an enormous problem; but 
this will be overcome by constructing a number 
of small extraction plants that can be moved 
along the face of open cuts from which the oil 
sand is lifted by bucket excavators. 


WELDED PREssSURE VESSELS.—R. K. 
Hopkins, in METALS TECHNOLOGY, August, 
1935, I. P. 640. 

In an oil refinery the vessels used to contain 
the various products must often operate at ex- 
tremely high temperatures (up to 1,000° F.) 
and on the other hand at sub-zero tempera- 
tures (down to —75° F.). In addition, vessels 
are required that will withstand the attack of 
very corrosive substances. Further, some 
vessels must withstand pressures upwards of 
1,000 lbs. per square inch and as low as a 29 
inch vacuum. 

In order to meet the refiner’s requirements 
for this wide range of conditions the fabricator 
must work hand in hand with the metallurgist. 
How the metallurgist is prepared to hold up 
his end of this collaboration is set forth in this 
paper, which shows what can be done with 
modern metals, particularly the nickel steels. 


Petroleum Physies 


Viscosity DETERMINATION BY THE AIR 
BUBBLE METHOD.—John R. Kruska, in OIL & 
GAS JOUR., vol. 34 (1935), No. 15, p. 50. 

The use of the Steiner viscosimeter is ex- 
plained. This instrument measures the time 
required for a bubble of air to rise a certain 
distance through a column of the oil under 
examination. The results are readily reducible 
to absolute units (centistokes). The degree of 
precision is about 0.5 percent for skilled 
laboratory men. 

Viscosity measurements in absolute units 
are much more informative than in the wholly 
empirical units of the Saybolt, Engler and 
similar instruments. The absolute data en- 
able the oil chemist to draw the entire tempera- 
ture-viscosity curve by making only two 
determinations. The slope of the resulting 
curve serves as a means of differentiating 
various grades of lubricants, the angle of slope 
being directly dependent on the chemical com- 
position of the oil. Thus, oils with a paraf- 
finous base show a smaller degree of change in 
kinematic viscosity at various temperatures, 














whereas oils of an asphalt base are invariably 
characterized by steeper viscosity-tempera- 
ture curves. A further advantage of the 
kinematic method is that viscosity measure- 
ments may be made on heavy oils diluted with 
more volatile fluids such as gasoline; the re- 
sulting viscosity-temperature curves in most 
cases have the same angle of slope as the curve 
of the original oil. 


@N THE CHARACTERIZATION OF HyDRO- 
CARBONS.—Ernst Galle, Rudolf Klatt and Wal- 
ter Friedel, in PETROLEUM, vol. 31 (1935), No. 
36, pp. 1-14. 

Up to the present no general method is 
known for separating the paraffinic from the 
naphthenic hydrocarbons. The present paper 
is a contribution toward the use of certain 
physical methods (fluorescence, crystalliza- 
tion, solubility) as more or less practicable 
means of identification. 

When certain hydrocarbons are dissolved in 
Chlorex (di-chlor-ethyl ether) they exhibit 
fluoresence and display characteristic colors 
when examined in ultraviolet light, especially 
after the hydrocarbons have been treated with 
concentrated sulphuric acid. 

When most pure hydrocarbons are strongly 
cooled they crystallize in their characteristic 
forms and thus may be identified. The two 
methods above mentioned are more or less un- 
certain when applied to mixtures. 

Taking hexane as a representative of the 
saturated paraffins, amylene as representing 
the unsaturated series, cyclo-hexane as repre- 
senting the naphthenes, and benzol as repre- 
senting the aromatics, the following solubility 
relations are established: 

At ordinary temperatures all these hydro- 
carbons are soluble in Chlorex in any propor- 
tion, but when sufficiently cooled there is a sep- 
aration into two layers; hexane is found in the 
upper layer, amylene remains in solution; at 
very low temperatures (—80° C.) benzol and 
cyclo-hexane crystallize out. Where, hexane, 
cyclo-hexane and benzol are present it is chiefly 
the benzo] that goes into solution in the Chlo- 
rex. 

The general conclusion is that Chlorex is 
well adapted to effect a separation of the paraf- 
finic and naphthenic hydrocarbons from the 
aromatic and unsaturated hydrocarbons, but 
is not adapted to separate the paraffins and 
the naphthenes. 

The distribution of the Chlorex in the two 
layers can readily be estimated by saponifica- 
tion with 4-normal alcoholic potash and titra- 
tion of the resulting chloride by Mohr’s meth- 
ods. 


PressuRE RESISTANCE OF LUBRICATING 
O1_s.—Theodor Rabinovitch, in PETROLEUM, 
vol. 31 (1935), No. 28, pp. 9-14; No. 33, pp. 
4-8. 

The specific object of this research was to 
study the difference in the behaviors of lubri- 
cating oils of the same viscosity characters, 
and especially the values of the “‘ critical loads” 
and the corresponding bearing temperatures; 
also to explore the boundary between “‘liquid”’ 
and ‘“‘semi-liquid” friction. The apparatus 
used corresponded to the testing stand of Kam- 
merer and Welter, which was provided with 
means for measuring the bearing load, revolu- 
tions per minute, temperature and dynamic 
work; also an electric circuit between bearing 


and shaft for indicating friction conditions. 
Two oils, both refined in Germany from Amer- 
ican crudes, were used in the tests, which ex- 


tended over a period of five months. The 
pertinent results are summarized in the ac- 
companying diagram. 


TPM, 
8 6 /300 
4 1000 
sal 
rs 
e™" 600 
> 36F 
£ ncn 300 
& 20} el 
8 vo 








$0 700 730 200 
Pressure, kg/sq.cn. 


In this diagram the loads on the machine, 
expressed in kg./sq. cm., are shown on the 
horizontal axis, and the corresponding rise of 
temperature of the bearing is known on the 
vertical axis. The four curves shown on the 
diagram represent data obtained at different 
speeds of revolution. 

These curves in all cases show that at first 
the bearing temperatures rise slowly with in- 
crease of load, but that at about 125 kg./sq. 
em. the bearing temperature increases more 
rapidly. This knick in the curves is due to 
the fact that at such loads the oil film is more 
or less completely broken, or, as the author ex- 
presses it, the lubricant passes from the semi- 
liquid to the liquid condition and allows the 
two bearing surfaces to come into more or less 
immediate contact. This critical point is 
further indicated by the increased amount 
of current that passes through the circuit that 
includes the bearing and the shaft. Both oils 
gave practically identical results. 


Petroleum Chemistry 


Le TRAITEMENT THERMIQUE DES HypDRO- 
CARBURES GASEUX. (The Thermal Treat- 
ment of Gaseous Hydrocarbons).—By A. E. 
Dunstan, E. N. Hague and D. A. Howes. 
CHIMIE ET INDUSTRIE, vol. 34, 1935, No. 2, pp. 
273-276. 

The authors report a series of investigations 
carried out in an effort to convert pure paraffin 
hydrocarbons, above hexane, into aromatics 
and into unsaturates with the view of polymer- 
izing and condensing these into liquid prod- 
ucts. Three sets of investigations were carried 
out, namely: 

1. Pyrolysis for the production of aromatic 
motor fuels. 

2. Pyrolysis for the production of olefines. 

3. Polymerization and condensation of un- 
saturates for the production of motor fuels. 

Temperatures from 825° for hexane to 
1,050° C. for methane were utilized, the former 
yielding 33.8 percent by weight and the latter 
8.8 percent by weight of aromatics. The 
polymerization of ethylene was carried out 
from 28.1 kg. em 2 to 112.5 kg. cm 2 and from 
510° to 415° C. respectively. Various linings 





such as copper, aluminum, 18-8 stainless steel 
were employed in the autoclaves and also in 
the reaction chamber of a continuous system. 
These lining surfaces had a pronounced effect 
on the reaction and yields. 

The liquid products from the polymerization 
of ethylene were predominantly unsaturated 
and boiled between 36° C. and 208° C. with 
98 percent distilling over. The octane value 
of the product was 73 by the C.F.R. motor 
method. 


EMPROVED METHOD OF EXAMINING MIN- 
ERAL OILs.—J. C. Vlugter, H. I. Waterman 
and H. A. von Westen, in JOUR. INST. PETRO- 
LEUM TECHNOLOGISTS, vol. 21 (1935), No. 142, 
pp. 701-708. 

The authors here continue their research on 
a new method for the analysis of oils of high 
molecular weight and high boiling point. The 
method is based on a complete non-destructive 
hydrogenization of the oil to be examined. 

As a means for controlling the absence of 
aromatic rings in the hydrogenated product 
the specific dispersion is used. This is defined 
as the difference between two refractive indices 
determined at different wave lengths of the 
light, divided by the specific gravity. This 
test will indicate the presence of aromatic com- 
pounds when ordinary treatment with sul- 
phuric acid does not show this. 


DETERMINATION OF BROMINE AND IODINE 
NUMBERS OF LUBRICATING OILS.—Ethil E. 
Casimir and M. Dimitriu, in PETROLEUM, 
vol. 31 (1935), No. 33, pp. 1-4. 

The fact is often overlooked that when the 
bromine or iodine number of a mineral oil is 
determined there is frequently a substitution 
of halogen as well as an addition, and hence 
the results will be erroneous. To obviate this 
error the authors recommend the following: 
Avoid a large excess of the halogen (50 to 70 
percent of the usual amount); short time of re- 
action (15 to 30 minutes); work in the dark 
and at a low temperature; the titration of the 
iodine corresponding tothe hydrobromic acid 
must be done immediately after addition of the 
iodate solution, and the titration interrupted 
after the point has been reached where the 
first decoloration persists for a few seconds. 


SYNTHESIS FROM NATURAL GAS HypRo- 
CARBONS.—H. B. Haas, E. T. McBee and 
Paul Weber, in IND. ENG. CHEM., vol. 27 (1935), 
No. 10, pp. 1190-1195. 


The great industrial importance of the 
chlorination reactions of the simpler paraffins 
is evident from the fact that they are serving 
for the commercial production of amyl] alco- 
hols, amyl acetates, amyl xanthates, sulfides 
and mercaptans, tert-amyl-phenol-formalde- 
hyde resins, caproic acid, and a host of other 
organic chemicals. Several other important 
applications of these reactions, for example 
the production of the important new anes- 
thetic, cyclopropane, are at present in the de- 
velopment stage and it is evident that only a 
start has been made in their utilization. 

In spite of the great technical interest in 
these reactions, the literature concerning them 
contains many erroneous data. 

Most of the articles on the chlorination of 
the paraffins of three to five carbon atoms con- 
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tain serious errors. Very little published 
work in this field can be relied upon for correct 
information as to such fundamental questions 
as identity of products and ratios of isomers. 
The pertinent literature abounds in incorrect 
physical constants and false identifications. 

Uninterrupted research since early in 1929 
in the authors’ laboratory has yielded results 
which are now reasonably complete and mu- 
tually consistent. In no case has any evi- 
dence appeared of a carbon skeleton rear- 
rangement curing thermal or photo-chemical 
chlorination. In every case all of the theo- 
retically possible isomeric monochlorides ob- 
tainable without such rearrangement have 
been found. These generalizations extend 
to the polychlorides as far as this work has 
gone. 


Use of Petroleum 


BRECLAMATION OF LUBRICATING OILS.— 
R. B. Walker, in REFINER, vol. 14 (1935), No. 
9, pp. 446-447. 


The United States Government maintains 
at Duncan Field, near San Antonio, a plant 
for reclaiming annually from 50,000 to 60,000 
gal. of aviation lubricating oil. The process is 
quite simple. The used oil is settled to re- 
move as much as possible of the grit, water, 
etc. and heated to drive off gasoline and other 
volatile matters. It is then run through a 
series of four filtering pads and blended, if 
necessary, to obtain the specified viscosity. 
Recoveries are between 85 and 90 percent and 
the cost from 9 to 10 cents a gallon. The re- 
claimed oil does not have the bright green 
color of new lubricating oils; it is possible by 
washing and chemical treatment to restore the 
color, but this is regarded as a needless expense. 


Tue SuPERIORITY OF CRACKED FUEL OIL. 
—Gustav Egloff, in REFINER, vol. 14 (1935), 
No. 8, pp. 373-377. 

Cracked fuel oil, formerly under suspicion 
and subject to a price penalty, is now finding 
an ever widening market—even a preferred 
market—as its superiority is coming to be 
better understood. The first and most impor- 
tant advantage of cracked fuel oil is that it con- 
tains more B.T.U. to the barrel than straight- 
run fuel oil. This means that where prices are 
equal the buyer of cracked fuel gets more heat 
units for his fuel dollar. Taking an average 
range of crudes from all the principal oil 
fields of the United States, it is found that 
cracked fuels contain 153,400 B.T.U. per 
gallon, as against 147,300 B.T.U. for straight 
run fuels. At the same price, therefore, the 
cracked fuels represent a saving of approxi- 
mately four percent. As regards coal and oil 
in firing locomotive boilers, there is a cost 
differential in faver of coal which, however, is 
wiped out by other circumstances which give 
coal a relatively lower economic value. 

Another advantage of cracked fuel oil in 
comparison with the straight run product is 
that it has a lower pour point, which is of im- 
portance in cold climates. With this lowered 
pour point goes a lower viscosity and a better 
viscosity-temperature curve. Not to be over- 
looked is the saving in bunker space for the 
same heat content. In spite of these advan- 
tages, some railroads still exclude cracked fuel 
oil from their specifications, just as motor fuel 
users were accustomed in past times to exclude 
cracked gasoline. The U. S. Navy, a most 


careful buyer, is one of the large users of 
cracked fuel oil. 

The greater heat content of cracked fuel is 
due to the fact that it is heavier than straight 
run fuels, so that its colorific value per gallon 
is higher. 


INFLUENCE OF ENGINE DESIGN ON OIL 
CONSUMPTION.—M. O. Teetor, before Am. 
Soc. Testing Materials, Detroit meeting, 1935. 


In discussing the question of what becomes 
of auto oil the author observes that the oil in 
an automobile engine has three ways to escape. 
It can leak out where shafts project through 
the crankcase or because of faulty gaskets or 
packing; it can be drawn into the combustion 
chambers past the intake valve guides; or it 
can pass the pistons into the combustion 
chambers, 

Although it is recognized that oil can leak 
out of the crankcase, and that it does pass the 
intake valve guides, the most attention given 
the subject of oil consumption has been cen- 
tered on the amount of oil passing the pistons 
into the combustion chamber. Oil lost on the 
road does not cause trouble. It just costs 
money. Oil that passes the intake-valve 
guides causes little or no trouble but costs 
money. Excessive amounts of oil passing the 
pistons cause plenty of trouble and cost 
plenty of money in terms of oil, maintenance 
and the life of the engine. 

The reasonable solution seems to be in im- 
provements in engine design that will eliminate 
unfavorable factors affecting the performance 
of piston rings. 


UNDERWATER BITUMINOUS PAINTS.—E. 
Kindscher, in OEL UND KOHLE, vol. 11 (1935), 
No. 36, pp. 669-672. 


The best paints for protecting iron under 
water are those with a bituminous base mixed 
with a little natural asphalt and some inor- 
ganic filler. Such fillers, however, should on 
no account be of such a nature that they can 
absorb water and swell up; this excludes clay 
and clayey materials. There are two meth- 
ods, the hot and the cold, for applying the 
paints; in the cold method the base is dis- 
solved or thinned with benzol or benzine, the 
thinner being allowed to evaporate before the 
pipe is submerged. This drying process re- 
quires too much time and it is preferable to ap- 
ply the melted, hot bitumen direct on the 
cleaned pipe in a layer one-eighth or one quar- 
ter inch thick. When skillfully applied by ex- 
perienced workmen such a coat should last for 
years even in sea water. For extra good ad- 
hesion it is advisable to apply a very thin pre- 
coat by the cold method before putting on the 
thicker hot coat. 


Two StupIEs IN RELATIVE FILM STRENGTH 
OF MOTOR LUBRICANTS.—By W. M. Irish; pub- 
lished 1935 by Atlantic Refining Co. 

This booklet, in mimeograph, with extensive 
tables and photographic illustrations, contains 
the results of a series of 3,653 tests made on 
the Almen machine with 154 different brands 
of motor lubricating oils; 34 of these oils broke 
down and allowed the moving parts of the 
motor to touch at an average pressure of 4,945 
Ibs. per square inch. On the same machine 


some recently developed high strength lubri- 
cants were able to withstand pressures of more 
than 14,000 lbs. per square inch. 

In addition to these tests with the Almen 
machine, a battery of six'automobile engines 
mounted on blocks and connected with a water 
dynamometer for load purposes was used to 
test motor oils under operating conditions. 
After running the equivalent of 200,000 miles 
the motors were torn down and measured to 
determine cylinder wear and ring gap increase, 
The cylinders of motors run on high film 
strength oil showed 33.3 percent less wear than 
those lubricated with regular oil, while there 
was an average difference of 40 percent in ring 
gap increase. 


Petroleum Substitutes 


FvELs oF THE FuTuRE.—Sir H. McGowan, 
in JOUR. SOC. CHEM. IND., vol. 53 (1935), p. 
969. 

In this address the author considers how 
the coal industry, which has severely felt 
competition from petroleum products, par- 
ticularly fuel oil, might retrieve something of 
its former position. One hopeful prospect is 
found in recent improvements on the coal- 
dust motor. Beyond this is the fact that the 
manufacture of oil by hydrogenizing coal has 
made great progress in England and else- 
where, and it is hoped that, in England at 
least, coal will be able to compete with 
petroleum. 


DEVELOPMENT OF HYDROGENIZATION IN 
ITaALy.—M. G. Levi and C. Padovani, in 
REV. ITAL. PETROLIO, vol. 3 (1935), No. 7, 
pp. 4-8. 

Investigations have shown that the lignites 
of Tuscany can be hydrogenized with a direct 
yield of about 15 percent of good gasoline and 
30 percent of total liquid oil. On this basis it 
is calculated that an annual throughput of two 
million tons of this lignite would yield between 
300,000 and 400,000 tons of gasoline. Still 
higher yields may be obtained from the Arsa 
coals. Considerable supplies might also be 
obtained from the Albanian asphaltic oils. 


Tue Coat-Dust Motor.—H. Wahl, in 
OEL UND KOHLE, vol. 11 (1935), No. 36, pp. 
691-693. 

The author notes that, beginning with Mac- 
Callum, three generations of engineers have 
worked on the problem of producing energy 
by burning coal directly in a motor. Diesel 
tried powdered coal before he turned his at- 
tention to oil. Efforts to solve this problem 
have been particularly intensive in Germany, 
and according to the author success is now 
assured. 

The two greatest problems that had to be 
overcome are the matter of introducing the 
powdered coal into the combustion chamber, 
and the problem of wear on the cylinders and 
pistons by the abrasive action of the ash. 
The grinding of the coal presents no difficulty: 
all that is required is that the coal be fine 
enough to leave no more than two or three 
percent on a No. 100 sieve. Introduction of 
the coal into the combustion chamber, which 
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must be accomplished within a few hundredths 
of a second against a back-pressure of 30 kg. 
per square centimeter, is effected by the pre- 
heated air injected for combustion. 

Next is the problem of wear on the working 
surfaces. In 2,000 hrs. operation in a ma- 
chine with 90 liters cylinder capacity, using 
brown coal of six percent ash content, no less 
than 6,000 kg. (3 tons) of ash passes through 
the engine. Ordinary steel is soon worn down. 
Chrom-nickel cast iron is not resistant enough, 
but the Schichau firm is credited with produc- 
tion of a particularly hard steel of such re- 
sistance that a coal dust motor burning coal 
of seven percent ash content shows hardly any 
more wear than an ordinary Diesel engine. 
Experience at Oppau has so far shown that 
a thermal efficiency of up to 31.5 percent can 
be attained at full load. 

It is not claimed that all details have been 
perfected, but it is expected that these will 
be cleared up shortly. 


Petroleum Economies 


ENCREASE IN WORLD CRUDE OIL Propuc- 
TION.—Oskar Tokayer, in PETROL. PRESS 
SERVICE, vol. 2 (1935), No. 15, pp. 6-7. 

The increase in the production of oil, which 
was noticeable in most of the producing coun- 
tries in the course of last year, further con- 
. tinued in the first half of 1935 and, in some 
cases, wasintensified. Of the larger producing 
countries, United States, Iraq, Venezuela and 
Iran in particular showed striking increases, 
while Roumanian production progressed only 
slightly and Russia showed a decline. 

According to estimates based in most cases 
on official figures, the world crude oil produc- 
tion during the first six months of 1935 
amounted to 782,548,000 bbl., as against 
736,750,000 bbl. for the corresponding period 
of last year; i.e. an increase of 6.2 percent. 
The most interesting feature of these returns 
is the swift rise in the output of Iraq, which at 
one bound has assumed eighth place among 
oil producing countries. 

The increase of about 24,020,000 bbl. in the 
American crude oil production during the 
first half of 1935, although considerable in 
itself, has not had a detrimental influence on 
the market, partly because of the decline in 
the quantity of illegally produced crude oil, 
but mainly owing to the materially larger con- 
sumption in U. S. A. and to the greater world 
demand for petroleum products. 

The huge jump in the output of the Iraq 
fields was the result of the opening of the pipe- 
line to the Mediterranean. As this is entirely 
additional production it might be feared that 
a new disturbing factor had made its appear- 
ance in the already serious problem of world 
overproduction. This, however, is not the 
case, as the control of Iraq crude oil is in 
strong hands and in practice it may be safely 
assumed that this increased production is, to 
a great extent, being set off by correspondingly 
stricter limitation of production elsewhere. 
In short, crude oil production in the remaining 
countries would have increased still more if 
the development in Iraq had not taken place 
and American crude exports would also have 
been correspondingly greater. On the other 
hand, the further decline of Russian oil ex- 
ports has greatly facilitated the task of off- 


setting any unfavorable effects of Iraq 
petroleum on the international market situa- 
tion. 

The rather considerable increase in German 
crude oil production, although of minor im- 
portance so far as the world market is con- 
cerned, is interesting since, if it continues, 
Germany’s output should before long exceed 
that of Poland, whose crude oil production is 
steadily declining. 


Boap AND RAIL CooRDINATION.—Oskar 
Tokayer, in PETROL. PRESS SERVICE, vol. 2 
(1935), No. 15, pp. 1-3. 

At the meeting held by the International 
Chamber of Commerce in Paris at the end of 
June, one of the main topics of discussion was 
the thorny subject of competition between the 
railways and road transport. There was, as 
usual, the widest divergence of opinion be- 
tween those who believe in allowing transport 
facilities to develop with demand and those 
who believe that development must be regu- 
lated, especially with the object of assisting 
the railways. The uncompromising attitude 
sometimes adopted by the railways was not in 
evidence at this I. C. C. meeting. Indeed, 
efforts were made to find a common basis 
which would enable both parties to cooperate 
to their mutual satisfaction. The general 
opinion was that the system of unregulated 
competition which has arisen during the first 
phase of goods traffic on the road cannot be 
allowed to continue indefinitely. Judging 
from the short papers read at the meeting as 
well as from the mass of material produced in 
discussions and memoranda, it can be stated 
that the representatives of motor transport 
were willing to accept the railways’ claim to 
impose on road transport obligations equiva- 
lent to the railways’ liabilities as to indemnity, 
publication of tariffs, regularity of services, 
uniform treatment of all customers, etc. On 
the other hand, the railways’ representatives 
abstained from demanding the restrictive 
taxation of road transport. Both sides were 
agreed that the railways should be free to 
abandon unprofitable lines and there was 
general agreement as to the necessity for the 
retention of some form of tariff which would 
be considered desirable from the traders’ point 
of view. Any fundamental change in the 
present railway freight system was therefore 
considered undesirable, although it was ad- 
mitted that there was a case to be made for 
more elastic tariffs based upon economic, 
rather than upon purely revenue, considera- 
tions. 


REFINING TRENDS.—W. T. Ziegenhain, in 
OIL AND GAS JouR., vol. 34 (1935), No. 10, 
pp. 42-43. 

A survey of important new items in refinery 
construction within recent months indicates 
three important trends. One is the expansion 
of foreign refining operations and the ready 
acceptance of modern American practices. 
Another is the general replacement of the 
conventional skimming and cracking equip- 
ment with combination units. The third is 
the general use of solvents for refining and 
dewaxing lubricants. Foreign developments 
are especially striking; 35,000 bbl. daily capac- 
ity was added a year ago and more than that is 
under construction now. Practically all the 
crude for these new plants comes from Vene- 
zuela, replacing American sources. 
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At the present time combination units are 
being built to handle 35,000 bbl. of crude per 
day. While this tabulation of recent work 
summarizes the trend in refining it gives little 
suggestion of the next major development for 
which refiners are preparing. They anticipate 
the general adoption of gas polymerization. 
Instead of separating the oil and gas, both will 
be piped to the refinery direct from the well, 
where ethane, propane, butane and the higher 
hydrocarbons will all be converted into motor 
fuels of 80 to 90 octane value; there will be no 
need of processing through a gasoline plant. 


Books 


WVIscosIMETRY (Zur Viscosimetrie) with an 
Appendix: International Tables.—by Prof. 
Dr. L. Ubbelohde, published 1935 by Verlag 
Mineraloelforschung, Berlin, Germany; 42 
pp.; 9.50 Reichmarks. 

The well known author, who has heretofore 
distinguished himself in the special field of the 
viscosimetry of oils, has now produced a new 
small volume which will be a convenience to 
all oil chemists. The temperature relations of 
viscosity come in for especial attention, and 
formulae are given by which the whole tem- 
perature-viscosity relations of an oil can be 
determined from measurements at two tem- 
peratures. 

A full description is given of the author’s 
hanging drop viscosimeter, in which may be 
placed, without measuring, a small quantity of 
oil and the absolute viscosity read directly in 
centipoises with an accuracy of 0.1 percent. 
The Appendix contains tables giving, in 
parallel columns, the values for kinematic 
viscosity, Engler degrees, Saybolt seconds and 
Redwood seconds. It is a hand book that can 
be recommended. 


THE CRACKING ART IN 1934.—by Gustav 
Egloff and Emma E, Crandal; published 1935 
by Universal Oil Products Co., Chicago; 196 
pages. 

This report covers publications on the crack- 
ing of petroleum products that have appeared 
between December 1, 1933 and January 1, 
1935, and includes both journal and patent 
literature. 

The work is divided into 16 chapters, de- 
scribed as follows: Introduction, status of 
cracking, economics of cracking, cracking out- 
side the United States, liquid phase cracking 
(catalytic and non-catalytic), vapor phase 
cracking (catalytic and non-catalytic), com- 
bination liquid-vapor and vapor-phase crack- 
ing, cracking with oxidation, electrical crack- 
ing, combination of operation, combination 
cracking and treating, treating cracked prod- 
ucts, by products of cracking, cracking equip- 
ment (apparatus and corrosion) and reviews of 
cracking. 

Under the head of “‘treating cracked prod- 
ucts” are reviewed publications on the use of 
acid, adsorbents, alkali, heat and/or pressure, 
inhibitors, metals, oxides, oxygen, salts and 
miscellaneous. 

The book contains 144 journal references 
and digests of several hundred patents taken 
out in nearly all countries. 
































World Oil Production—Official Figures 
for 1934 and 1935 Revised 


All figures furnished direct to WORLD PETROLEUM by Governments, except where otherwise specified 


(Figures in U. S. Barrels—Conversion ratio 7 bbl. =1 ton) 





Provisional 

Figures 
October November December January February March April May June July August September 

Country 1934 1934 1934 1935 1935 1935 1935 1935 1935 1935 1935 1935 

United States...... 76,776,000 72,463,000 74,772,000 78,715,000 72,763,000 81,488,000 78,427,000 82,454,000 82,338,000 85,485,000 84,816,000 82,080,000 
Russia...... -..ees 14,260,000 14,388,500 14,638,400 13,358,000 12,704,300 14,139,300 14,058,200 15,248,800 14,232,400 14,050,000 14,230,000 14,318,000 
Venezuela .. 12,591,390 12,274,794 12,420,296 12,818,414 11,287,605 11,703,825 11,869,900 12,175,022 13,075,118 13,429,885 12,628,067' 13,151,362 
Iraq’. . eeeeee 12,006,127 = 11,618,510 12,006,127 425,000 1,631,000 2,258,123 556,500! = =1,085,000' 4,200,000! =—-:1, 739,348 1,739,255! 1,683,240 
PED. + cconewe 5,467,000 5,324,000 5,522,000 5,355,000 4,860,000 5,256,000 5,008,000 5,035,000 4,842,000 5,075,000 5,030,000 5,017,800 
Cs ahevecennees 4,499,530 3,725,178 4,049,556 4,410,714 4,109,665 4,879,000 4,088,000 3,927,000 4,200,000 4,249,000 4,634,000 4,270,000 
Mexico enees 3,393,770 3,332,926 3,425,314 2,894,167 2,661,632 3,519,148 3,120,035 3,529,659 3,453,871 3,573,632 3,570,908 3,445,725 
Netherland India 3,577,399 3,553,067 3,743,810 3,618,272 3,244,717 3,539,564 3,438,848 3,517,360 3,463,061 3,531,857 3,699,430 3,463,350 
Colombia‘......... 1,646,293 1,633,654 1,554,172 1,653,647 1,141,696 1,466,821 1,377,299 1,486,896 1,518,460 1,639,054 1,567,307 1,555,676 
Argentina. . ewe 1,271,186 1,283,811 1,173,998 1,114,235 1,107,420 1,260,468 1,514,968 1,203,017 1,161,638 1,198,550 1,263,994! 1,206,690 
ah yrich bass eure 1,485,309 1,340,115 1,420,247 1,418,320 1,269,077 1,395,532 1,329,215 1,451,436 1,414,588 1,448,225 1,442,565 1,448,133 
Trinidad.... ae 906,152 907,655 930,877 915,220 843,619 919,848 899,946 953,108 972,904 988,341 1,003,382 992,445 
British India 779,011 763,091 746,410 781,170 708,159 773,57: 756,461 794,968 768,692 700,000! 700,000! 711,360 
Poland. . sense 315,000 308,000 308,000 307,000! 297,000! 309,000! 330,000! 340,000! 314,490! 324,973! 274,040! 308,220 
Brunei es 225,561 227,815 258,909 269,794 241,927 264,390 267,603 277,550 269,290 283,430 281,400 256,480 
Sarawak peanuces 156,800 152,600 158,200 183,300 136,500 152,250 151,067 155,400 150,850 151,830 154,000 145,600 
Japan penta esi 125,229 119,970 131,059 171,441 151,797 164,174 167,728 154,150 144,160 146,863 152,290 157,738 
Egypt Pees 123,235 116,326 115,731 112,147 100,086 104,419 94,955 100,555 99,260 103,488 104,937 100,954 
Ecuador ewes 141,079 133,490 140,000 147,315 139,555 151,366 145,212 147,245 137,806 144,812 135,549 138,986 
a 122,056 113,228 117,113 124,654 111,545 120,537 108,506 122,636! 120,102 118,812 117,652 116,880 
Germany - 227,605 219,485 228,767 287,518 223,153 277,942 240,464 285,747 257,369 276,990 241,801 257,370 
France er 46,000! 46.000! 46,000! 43,078 34,510 44,191 46,284 46,991 46.000! 45,27 46,312 43,530 
Others! jeseaes 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 
MN ccawne ..++ 140,216,732 134,120,215 137,981,986 129,198,406 119,842,963 134,262,470 128,071,191 134,566,540 137,255,059 137,779,866 137,907,889 132,338,799 


1Estimate. * Anglo-Persian Oil Co. figures revised; fuel oil returned to the ground has been deducted. 


3° Thuringia estimated 7,000 bbl.; official figure for Prussia. 
Russian Sakhalin included with Russia. Japanese Sakhalin included with Japan. 


‘International Petroleum Company’s figures. ‘Iraq production estimated for 1934 
on basis of total year’s production represented by oil shipments through Tripoli and Haifa starting January 1935 plus oil necessary to fill line initially. § International 
Petroleum Company and Lobitos Oilfields Ltd. figures. 


Official Crude Oil Production for 1932 to 1935 




































Daily 
Total Average Daily Daily Daily 
1935 to 1935 to Total Average Total Average Total Average 
Country September 30 September 30 1934 1934 1933 1933 1932 1932 
United States......... reer ree error 725,960,260 2,659,195 909,107,000 2,490,704 898,874,000 2,462,670 785,159,000 2,145,243 
Russia........ iain te teh bik inde 126,339,000 462,780 168,648,700 462,051 149,901,900 407,950 149,719,000 409,070 
Venezuela. . iwiasen . oe 112,139,198 410,766 142,072,329 389,239 120,882,802 331,186 119,596,512 326,766 
Re Sear iSibicee biden 15,317,466 56,108 71,921,468 6,607 1,200,000 3,288 1,200,000 3,300 
ang then pele da sn ea iataee ‘a 45,478,800 166,589 62,006,000 169,879 50,971,200 139,647 50,491,205 137,954 
Ee eer ee chptencaneane 38,767,379 142,005 52,663,782 144,284 49,581,280 135,840 45,122,455 123,285 
ee ea cakeunea aon 29,768,777 109,043 38,167,022 104,567 33,904,882 92,890 32,802,285 89,624 
Netherland India iad re 31,516,459 115,445 42,289,408 115,861 38,512,663 105,516 39,584,027 108,153 
NS h0s4stecasenwns Kobe ak 13,406,856 49,109 17,340,724 47,509 13,157,127 36,047 16,384,956 44,768 
chat Sete be ae cKh ane ses 11,030,980 40,407 14,045,652 39,015 13,759,565 38,232 13,166,900 35,975 
Peru... Leo kehewbt ebmaek enous 12,617,091 46,216 15,936,937 43,663 13,923,281 — 38,146 9,899,266 26,026 
Trinidad igitanards , pawidinn 8,488,813 31,095 10,894,363 29,847 9,560,039 26,192 10,023,780 27,387 
British India ee ne 6,694,382 24,522 8,997,399 24,650 8,721,655 + 23,893 8,600,312 23,500 
ee pana oua tie saleable oa 2,804,723 10,274 3,697,617 10,130 3,858,085 — 10,570 3,905,230 10,67 
ee err rrr Ty ere 2,411,864 8,835 2,673,041 7,323 
MINES os cc0scGesaaescd pickwan rer 1,380,797 5,058 1,948,044 5,337 2,289,472 — 6,273 2,274,043 6,213 
Japan a ee ee ey 1,410,341 5,166 1,484,962 4,068 1,377,761 3,827 1,575,333 4,375 
EN 9:5 wax mawethoneesaeesneceeen <i 920,801 3,373 1,479,037 4,052 1,591,495 4,360 1,742,370 4,760 
Sa n'a Su eiehitny aheathasremaninikele 1,287,846 4,717 1,655,062 4,534 1,622,624 — 4,446 1,573,857 4,300 
Ne eer awe sa nweee 1,061,324 3,888 1,418,810 3,887 1,147,825 — 3,144 1,054,373 2,880 
Rs S. a sarees petal dralioly arse eran 2,348,354 8,602 2,266,964 6,211 1,712,823 4,692 1,824,019 4,983 
France. . Se ee ee eee ree 396,172 1,451 552,000 1,512 552,000 1,515 552,000 1,508 
i wait deed tina keeiek seakon coke 285,071 781 
NT a ina Nek Said eda tee bek ies 75,000 2,473 861,000 2,359 432,000 1,184 432,000 1,180 
1,192,222,683 4,367,117 1,502,617 ,452 4,117,293 1,417,534,489 3,884,022 1,296,712,823 3,544,940 
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World crude oil production trend by months, 1932-1935. Chart is weighted to compensate for 
variation in number of days per month. Ratio of U. S. crude production to world production. 








SucceEstions of the *‘open door”’ policy 
for the exploitation of petroleum to permit 
immediate working of federal oil reserves on a 
large scale as a means of increasing the gov- 
ernment’s and the nation’s wealth, made to 
the ministry of national economy by Engineer 
Guillermo A. Alonso, president of the National 
Association of Petroleum Men (an organization 
distinct from the Association of Petroleum 
Producers), cannot be put into effect, Gen. 
Rafael Sanchez Tapia, Ministry of Economy, 
asserts. Federal government cannot permit 
large scale exploitation of petroleum, he de- 
clares, and must protect national natural 
resources by creating oil reserves, for oil re- 
sources are not unlimited, as has been proven 
in several zones of Mexico. 

A Tampico district court rejected suit of 
Mexican Eagle Oil Co. (Royal Dutch Shell) 
for an injunction against execution of Min- 
istry of National Economy’s ruling that its 
wells, Zacamixtle Nos. 29 and 35, in the Tam- 
pico sector, be expropriated, on the ground 
that they are “‘nationalizable” and given to 
Cia. Petroleos de Mexico, S.A. (PETROMEX, 
S.A.) Court held that Mexican Eagle had not 
clearly proven its rights to the wells which it 
took over from its sister enterprise, Holland 
Crown Oil Co. Eagle’s suit for an injunction 
to restrain the government from executing its 
decision to use Eagle’s pipeline from Palma 
Sola, Vera Cruz state, to its refinery at Az- 
capotzalco, near Mexico City, to move oil to 
Mexico City from the expropriated wells for 
PETROMEX, was also rejected by the tribunal, 
which held that federal petroleum laws de- 
mand that private oleoducts can be used for 
transportation of nationally owned oil. 

Mexican Eagle Oil Co. denies a press asso- 
ciation story to the effect that its refinery at 
Minatitlan, Vera Cruz state, is working over- 
time to fill orders from the British Admiralty 
for fuel for the British Mediterranean fleet with 
the statement that the refinery is working 
normally and there are no prospects for any 
unusually large shipments from it. Refinery’s 
program has experienced no important mod- 
ification in the past 12 months, the statement 
avers. Company explains that for some time 
most of its embarkations of petroleum com- 
bustible have been made at Minatitlan instead 
of Tampico as most of this fuel produced in the 
Tampico zone is required to fill contracts with 
the National Railways of Mexico and to sup- 
ply the domestic market. 

Moves by some union workers of its Agua 
Dulce unit, Vera Cruz state, to induce the fed- 
eral government to order the expulsion from 
Mexico of four Britishers who are high officials 
of the company, on the ground that they 
allegedly dismissed 46 employees without 
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justification, are answered by a statement by 
Mexican Eagle that no employees of the unit 
have been dismissed and that nearly 100 of 
them are being retained on the payroll, al- 
though they do little if any work. 

Huasteca Petroleum Co. (Standard of New 
Jersey) has obtained an injunction from a 
Mexico City court against enforcement of a 
ruling of the federal Board of Arbitration and 
Conciliation that it must establish a 42-hour 
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Imports 


WDurine the month of August 1935, Can- 
ada imported 126,729,590 gal. of crude, valued 
at $3,714,858, compared with 129,613,183 gal. 
valued at $3,837,732 for August 1934. The 
August 1935 figure shows a drop of 6,921,010 
gal. from the July 1935 figure. 

Gasoline imports into Canada for August 
1935 were 2,720,805 gal., valued at $216,738. 
This compared with 1,464,776 gal. for August 
1934, valued at $138,821, and 2,238,419 gal. 
for July 1935, valued at $202,917. 

The Dominion Bureau of Statistics, Ot- 
tawa, in its report of the Petroleum Products 
Industry in Canada for 1934, states that 42 
petroleum refineries were in operation in 
Canada during 1934, the total capacity being 
159,400 bbl. of crude oil per day. Fourteen 
refineries operated cracking units with a com- 
bined capacity of 74,350 bbl. per day. 

Oil refineries used, in 1934, a total of 1,109,- 
510,343 gal. of crude oil, of which 770,382,530 
gal. were from United States, 297,666,050 gal. 
from Trinidad and South American countries, 
and 41,461,763 gal. from Canadian wells. 

Gasoline production in 1934 amounted to 
461,753,363 gal., of which 166,773,271 were 
made by cracking and 294,980,092 by straight 
run. Imports of gasoline during 1934 amount 
to 61,581,870 gal., which with the production 
of 461,753,363 gal. and the decline in refinery 
stocks of 6,050,080 gal., made a total supply of 
529,385,313 gal. Exports totalled 4,762,672 
gal., leaving 524,622,641 gal. as the apparent 
consumption in Canada. 
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week at its Mata Redonda refinery, Vera 
Cruz state, and pay workers of the plant, sick 
from non-professional diseases, full wages 
during their disability. 

Ministry of National Economy announces 
bringing in of well Rincon No. 22 in the Cha- 
pacao zone, Vera Cruz, at 1,410 ft. and with an 
initial daily production of 296 bbl. 

Negotiations for a quantity of Mexican pe- 
troleum being conducted by Pedro Guati, 
Italian business man, are not in behalf of the 
Mussolini government but for private Italian 
interests, Confederation of Mexican Chambers 
of Commerce announces. 

Reduction of the gasoline price from 20 to 18 
centavos a liter has obliged Pierce Oil Co. to 
abandon, for the present, constructions and 
installations it contemplated at its Arbol 
Grande refinery, near Tampico, asserts G. A. 
Steele, president and general manager. 

DOUGLAS GRAHAME 


ADA 
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Miscellaneous Developments 


Admatcamatep Oils Limited, in the Hudson 
Bay Junction area, Manitoba, have brought in 
their fifth well at Kakwa at 206 ft. Gas was 
encountered 70 ft. nearer the surface than in 
the wells previously drilled. The latter four 
wells are approximately 275 ft. deep, and the 
company’s geologist, Mr. W. B. Fry, issued the 
report that the flow was stronger in the fifth 
well than in any of the previous ones. 

Field surveys sent out by the Canadian 
Government under Supplementary Public 
Works Act provisions found that extensive 
drilling of new gas supplies has more than over- 
come a shortage that threatened in 1933. Re- 
cent geological mapping will call attention to 
additional areas where drilling is likely to be 
successful. Geological surveys conducted this 
season in the natural gas belt of southwestern 
Ontario disclosed little likelihood of munici- 
palities in that area suffering shortage of 
supply for several decades. 

The Birdtail river district, a few miles north 
of Rossburn, Manitoba, is the scene of a con- 
siderable amount of staking. An inhabitant 
of this locality dug a well last year, and found 
the water unfit for drinking as it was covered 
with a film of oil. This year he dug another 
well with the same result. A Winnipeg syndi- 
cate heard of this and put up stakes on a con- 
siderable acreage. Over twenty licenses have 
so far been issued by the Mining Recorder’s 
office, but no real work has yet been done. 
Government maps indicate oil shales in the 
locality. R. C. ROWE 
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World Petroleum Books 


Petroleum in the United States 
and Possessions 

By Ralph Arnold and 

Wm. J. Kemnitzer 


e@ All of the salient data of petroleum from 
the beginning of the industry to the present 
time. The history, development, and future 
ssibilities of petroleum in the United 
tates and Possessions. Over 1,000 pp. 
37 Charts, 91 Full-page tables... ... $6.00 


Textbook of Petroleum 
Production Engineering 
By Lester C. Uren 


e A textbook on the technology of oil field 


development and petroleum production. 


6x 9 with 657 pp., 348 illustrations. . .$6.00 


Valuation of Oil and Gas Lands 
By Robt. W. Brown 


e A guide in the commercial valuation for 
sale or purchase, merger, capitalization 
and engineering procedure and valuable 
for taxation purposes under the Federal 
Income Tax Law. It shows by concrete 
examples how the various factors affect 
value and how these factors must be 
handled in valuation. 215 pp. 6 x 9. 38 
DE sc cesccdcasacwamee aes $3.00 


Oil Economics 
By Campbell Osborn 


e@ Gives practical methods of studying 
values and forecasting prices. Products 
allied to petroleum products, such as 
natural-gas and natural-gas gasoline, are 
also included in this helpful discussion of 
oil economics. 401 pp. a: 8. Illustrated. 

$4.00 


Geology of Petroleum 
By Wm. Harvey Emmons 
e@ A textbook and manual of the geology 
and deposits of oil-bearing areas. Essen- 
tially ali of the world’s oil fields are cov- 
ered. 435 illustrations, cross sections and 


Index maps. Second Edition. 736 Pp. 
ees nnn winitceniaa waits ose dines 36. 


Shale Oil 

By Ralph H. McKee 

@ Aided by several collaborators, Dr. 
McKee has brought together such informa- 
tion as will give the reader a correct view 
of the shale oil industry and the lines along 
which future development may be ex- 
pected. 326 pp. IIllustrated......... $4.50 


Motor Fuels, Their Production 
and Technology 

By Eugene H. Leslie 

@ A book of interest not only to refinery 
engineers, research men and automotive 
engineers, but also to anyone connected 
with the production and utilization of 
motor fuels. 581 pp. Illustrated. . . .$11.00 


Chemical Refining of 
Petroleum 


By V. Kalichevsky and B. Stagner 


eA single volume presenting a compre- 
hensive and spantiedl Gecendian of the use 
and effects of the various chemicals and 
reagents in refining and modifying pe- 
troleum and its products. 448 pp. Illus- 
trated , . .$7.00 


Lubricating Greases 
By E. N. Klemgard 


e@ A book of practical and scientific data 
on the manufacture and use of lubricating 
greases, including the chemical analysis of 
many commercial lubricants, abstracts of 
important patents, and formulas and 
processes for the manufacture of greases. 


SPM sks varie antbow aces es $5.50 


Recovery of Gasoline from 
Natural Gas 


By George A. Burrell 


e@ Covers the subject thoroughly from the 
chemical engineering and economic aspects 
with complete details as to the equipment 
employed in the industry. Illustrated. 
Ps ke sh neawbacewnaee sedan eeu $7.50 


Diesel Engine Design 
By Harold F. Shepherd 


@ The only book in the English language 
which treats completely the design of all 
parts of the fuel injection apparatus and 
combustion chambers in Diesel engines. 
| RR eer eres $3.50 


Petroleum Resources of the 


World 
By Valentine R. Garfias 


e@ Fully illustrated with maps, showing 
producing fields and petroleum indications 
in the various countries of the world. 243 


Oil Well Drilling Methods 
By Victor Ziegler 


@ A brief description and explanation of 
the tools and methods used in drilling oil 
wells, intended to serve as an introduction 
to this subject. 257 pp. Cloth $3.00 


World Petroleum Directory 


e An annual directory of active operating 
oil companies of the world, showing execu- 
tive personnel, capital structure and divi- 


dend records, extent and location of 
properties, subsidiary companies, ete. 
PP cane sesicenss9 26 ee 


Principles of Motor Fuel 
Preparation and Application 


By Alfred W. Nash and D. A. Howes 


@ Vol. I deals with the production of motor 
fuels by methods of distillation, cracking, 
extraction from natural gas and hydro- 
genation. It also contains chapters con- 
cerning the production of heoetin various 
synthetic fuels, including alcohols, and 
general storage and distribution. Vol. I. 
eT reer rrr Tyree . .88.00 


@ Vol. IT deals with the properties of motor 
fuels and covers such subjects as analysis, 
sulphur contents, gumming properties, 
volatility requirements and knock ratings, 
as well as motor fuel and aviation spirit 
specifications and a chapter on automotive 
Diesel engines and Diesel fuels. Vol. II. 
. 38.00 


The Chemistry of Petroleum 
Derivatives 
By Carleton Ellis 


e@ A comprehensive work, encyclopedic in 
scope, which offers a source for up-to-date 
information for the organic chemists and 
technologists in the petroleum and related 
industries as well as all concerned with the 
development and utilization of natural 
gas and petroleum and their chemical 
derivatives. 50 chaps. 1285 pp. Illus- 

BE ee Co TS . .$18.00 


Handbook of Butane-Propane 
Gases 


@ CONTENTS: Summary of two years’ de- 
velopments; Use in Internal Combustion 
Engines; Design and _ Installation of 
Storage; Supply from Petroleum Refin- 
eries; Engineering and Utilization; Eco- 
nomic Comparisons with Coal, Oil, Elec- 
tricity, Producer Gas, Mfg. Gas; Special 
Uses; Volume Correction Factors; Sup- 
alements and Revisions; Transportation; 
Jse with Other Gases; Analysis and Test- 
ing; Properties of Mixtures; Bottled Gas 
Distribution; Bibliography; Central Plant 
Directory; Catalogue Section. Second 
OS ns thers ben kd ee kanes $5.00 


Petroleum World Annual 
Review 

@ A detailed compilation of all significant 
statistics of the California oil industry, 
including production, refining and sales 
figures. 1935 Edition $2.00 


Petroleum Engineering 


Handbook 


e@ A handbook of processes, methods and 
practices in use in the various oil fields and 
refineries in the United States. Vols. I and 
II. Price per Vol... $5.00 
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Official Figures for Soviet Oil Operations 





Crude Daily Run to 
Production Average Stills Drilling 
(bbl.) (bbl.) (bbl.) (feet) 
CO ee 13,358,000 430,935 11,400,000 248,672 
DS x0 dvs ca eenbrnenweRrkeeen 12,704,300 453,725 10,909,500 334,000 
March 14,139,300 456,609 11,714,000 449,417 
ee 14,058,200 468,609 12,052,600 332,843 
Pc bocGcanbandsnaGea eee nnwetare 15,248,800 491,897 12,516,000 421,225 
SE et Oe eet eee 14,232,400 474,414 12,312,300 474,029 
Died gages ae kek AUN aa eO ea 14,050,000 453,226 12,315,000 449,750 
NR occur dmdaeceheberenns 14,230,000 469,032 12,250,000 449,900 
ET TPCT TO Tere 14,318,000 477.267 12,300,000 448,950 
Total 9 Months 1935.............. 126,339,000 464,612 107,004,400 3,607,986 
Total 9 Months 1934.............. 125.369,100 459,222 110,068,600 3,195,596 
Rs 6 Ske be kes tee deeesaneven 168,648,700 458,042 145,141,000 4,122,898 
CR « swage tans anneeenn<ee 214,900,000 588,876 161,000,000 4,950,000 
CE, 4 ab ce 0O ide adeno ndeaall 212,310,000* 581,672 171,500,000 5,214,000 


* Revised from 232,400.000 


Crude conversion: Seven barrels=one ton 





Exports of Petroleum Products 
from U.S.S.R. 


(Jan.-July 1935. 


CR stakaoncuaas 
Motor Spirit. . . 
Lubricating Oil (in- 
eluding Trans- 
former Oil)... 
Fuel and Diesel... . 
Gas Oil... 
sae 
Paraffin Wax 
Ds 6 0060050000 
Total 
Total 
Crude 


Without 


Figures in Tons) 


Seven Months Jan.-July 








Percent 

increase or 

1935 1934 decrease 
9.516 133,493 — 92.9 
405.714 736,213 — 44.9 
237.827 241,726 — 1.6 
151,926 150,062 1.2 
787.567 835.198 — 5.7 
288,432 349,949 — 17.6 
12.500 21,993 — 43.2 
8.693 6.161 + 41.1 
3.383 703 = =+381.2 
1.905.558 2,475,498 — 23.0 
1.896.042 2,342,005 — 19.0 


Exports of Oil Products from 


Propucrion figures for the first eight 
months of 1935 show substantial gains over 
the same period last year in all branches of 
Soviet heavy industries except oil and gas 
production. Though crude production does 
show an increase of 3.5 percent, this is almost 
negligible when compared with gains in other 
industries of from 13.3 to 58.8 percent, as 
shown in the accompanying table. 


Tue following features of Soviet oil pro- 
duction during September are noteworthy. 

All eight cracking units at Saratoff have 
come on stream and are operating satisfac- 
torily. Six more cracking units are to be 
erected there. 

Vostokneft has been split up into two units, 
namely, Vostokneft for the exploration of new 
oil regions in the Eastern regions of the coun- 
try, and Bashkirneft which will embrace the 
oil fields of Ishimbayevo. S. Ganshin has 
been put in charge of Bashkirneft. At pres- 
ent, Ishimbayevo produces 17,500 bbl. of 
crude per day and several new wells have been 
brought in at Kuspiakulovo, which is about 
seven miles from Ishimbayevo. The Ishim- 
bayevo field is being prepared for regular 
production, gas lines being laid, compressor 
stations erected and all necessary equipment 
provided for mechanization of production. 

At Uch-Kizil (Uzbekistan) or Turcomanneft 
(12 miles from Haudag) a gusher was brought 
in on September 9th, flowing 70,000 bbl. of 
crude during the first 36 hours. The operators 
were taken unawares and the flow of crude 
flooded the neighborhood, including the 
Termes railroad station. This gusher is 
similar in force and potentiality to the famous 
gushers of Lokbatan (Baku), and was tempo- 


rarily capped for adjustment to normal pro- 
duction. 


Por rue first eight months of this year 
(January through August) Soviet petroleum 
exports amounted to 2,136,915 tons of which 
322,286 tons went to Germany, 264,799 tons 
to France, 210,404 tons to Great Britain, 
158,084 to Italy and 143,506 tons to Spain. 
Soviet gasoline exports show a very consider- 
able decrease during the first eight months of 
this year compared to the corresponding 
period of last year, the figure for 1935 (January 
through August) being 439,016 tons against 
928,068 tons during 1934. 


M. BARINOFF, head of Glavneft, has re- 
turned from an inspection trip over the new oil 
regions in the east of the country and reports: 


Scientific research and new methods of 
geology have established the existence of 
immense oil resources in the eastern regions 
of the Soviet Union, particularly in the 
Emba-Ural districts. The development of 
Emba is already under way. The average 
crude production of Emba at present is 
about 4,200 bbl. per day, and this probably 
will be increased, as the new field at Kos- 
chagil has a potentiality of about 7,000 bbl. 
per day and South Iskin will produce an 
equal quantity. These two new fields of 
Emba are in no way inferior to any of the 
oil fields of Baku and there is still the as- 
surance that Emba will yield more oil 
fields of similar potentiality. At Koschagil 
13 wells are already completed and four 
more wells are drilling. As soon as the 
Caspi-Orsk pipeline is completed this crude 
will be available. 

(Continued on page 702) 
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U.S.S.R. By Countries 
(Seven Months Jan.-July 1935-1934. In Tons) 
Percent 
increase or 

1935 1934 decrease 

Afghanistan ; 1,473 1,280 + 15.1 
Belgium......... 72,917 97,362 — 25.1 
British Empire... . 193.325 291,073 ee 

Germany......... 71,786 270,749 + -04 
Denmark......... 61,555 59,382 + 3.7 
Iran (Persia). . 22,338 16,724 + 33.6 
re 129,884 310,704 — 58.2 
err ee 137,331 370,907 — 63.0 
East China........ 11,819 40,748 — 71.0 
West China....... 963 418 +130.4 
Latvia. . — 4,621 4,795 — 3.6 
Lithuania......... 3,673 5.243 — 28.9 
Mongolia......... 5,563 5,786 — 3.9 
a 3,577 3.637 — 1.6 
Tanu-Tuva. . i 487 430 + 13.3 
eee 36,475 9,483 +284.6 
South America.... 8,789 37,058 eine 
ee 11,345 13,016 — 12.8 
I is Siactry nie ate 219.011 455,364 — 51.9 
ere 94.575 110,892 — 14.7 
ee 1,911 3.630 — 47.4 
Nd 6a ée-eaee chs 27.753 9.227 +200.8 
All Other Countries 584,427 357,590 + 69.9 
Me otbcccage 1,905,558 2,475,498 — 23.0 
Vv 





SULPHURIC ACID 


Recovery, Production, Concentration 


New construction and remodeling 
to meet refinery needs 


Chemico Sludge Conversion Plants for recovery 
of strong clean acid direct from raw 
unseparated acid sludge 
Chemico Acid Production Plants 
Acid Separators and Concentrators 


Consultation, design and erection 
with performance guaranteed 


Chemical Construction Corporation 


30 Rockefeller Plaza, 
REMI) New York, N. Y. 
. Cables: —Chemiconst, New York 
S § European Representatives: 


CYANAMID PRODUCTS, LTD. 
233 Salisbury House, London, EC2 
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CHEMICO PLANTS are PROFITABLE INVESTMENTS 























STEWARTS 
AND LLOYDS rp. 


GLASGOW + BIRMINGHAM * LONDON 





Steel pipe lines conveying oil, sup- 
plied, erected and welded by us for 
Lobitos Oilfields Limited, 
Ellesmere Port. 
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FITTINGS 


Used the world over 
wherever oil is stored 


Write for information 


JOHNSTON & JENNINGS CO. 
787 Addison Road 
Cleveland, Ohio, U.S. A. 






































HIS is a specimen of the many 
types of Level Gauges manu- 
factured by us. These gauges are in 


use up to 1000° F. temperature 
crude oil, and up to 6000 Ibs. per 
square inch pressure. They are 
equipped with Klinger’s patent 


sleeve packed cocks, ensuring per- 
fect tightness under all conditions 
Please write for special catalogue 
describing Klinger manufactures 
for the Oil Distilling in- 
dustry 
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Veichard Hl inger. Std 





120.SOUTHWARK ST: LONDON S.E.1I. 
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Crude Production 
Run to Stills 
Drilling......... 


While the oil area of Baku is limited to a 
territory covering about 15 sq. miles, Emba 
oil fields cover an area of about 400 miles 
measuring from north to south and an area 
of unlimited possibilities measuring from 
east to west. Emba, however, lacks trans- 
portation facilities and is inaccessible to 
supplies, water and labor. In addition it is 
cut off from the outside world over a period 
of at least six months a year during the 
winter. This, of course, can be overcome 
only by building a railroad. 

Bashkirneft, recently formed from Vos- 
tokneft, with its main field at Ishimbayevo, 
reports holdings of about 140,000,000 bbl. 
crude oil reserves, with daily average pro- 
duction at present around 17,500 to 20,000 
bbl. per day. These figures will be in- 
creased when the extensions at Kuspiaku- 
lovo (about four miles from Ishimbayevo) 





attention to exploration in various regions 
of Siberia, Trans-Volga and Orenburg. 
The head of Vostokneft is Mr. Chepikoff 
and the main offices are at Sterlitamak, 
while the head of Bashkirneft is S. Ganshin 
with main offices also at Sterlitamak. 

In outlining the Third Piatiletka, Prof. 
Gubkin stated that in his opinion the tech- 
nical equipment of the geological end of 
prospecting has not been at all improved 
since the Sixteenth Party Congress some 
five years ago. It is true that there has 
been little progress in this direction, due 
mainly to lack of appropriations. Of a 
total of some 800 drilling outfits of assorted 
types and kinds on hand, only about 400 
units are fit for duty and even these are not 
complete with all necessary parts. A com- 
plete reorganization and mechanical recon- 
struction for the entire Service is overdue. 


Percentage of Plan Fulfillment in Various Soviet Industries 


Increase 
July August Jan.-Aug. jJan.-Aug. Jan.-Aug. 
Industry 1935 1935 1935 1934 1935 over 1934 
RNG ey aoa eee ee 90.8 89.1 61.5 62.7 13.3 
Pig Iron dewesiacieaeenouen 97.9 97.2 65.4 67.0 22.3 
Alan ald aialan eral eu a iene 94.1 93.5 67.8 62.1 30.5 
Rolling Mills. 93.6 91.0 67.7 63.6 31.0 
errr rr errr 90.5 92.8 64.5 54.8 27.0 
Cement...... sda Kev ewns a eel ae 100.6 92.9 ota jae 33.9 
sr eee 98.2 81.9 66.8 47.9 58.8 
et oo cece kaescreeaenee 81.1 80.5 57.2 54.5 3.5 
Soviet Automotive Units and Motor Fuel Consumption 
1930 1931 1932 1933 1934 
Motor Cars in Use.............. 26,500 40,900 64,500 93,100 144,600 
Tractors in Use (total h.p.)... 746.000 1,527,000 2,295,000 2,891,000 4,035,000 
Production Gasoline and _ Ligroin 
DS «eeu baeeeercc eh eteevdceub oon 14,000,000 19,600,000 20,300,000 18,900,000 19,600,000 


and Allugavutovo come under production. 

The Emba fields, together with Ishim- 
bayevo, are already producing sufficient 
crude to utilize fully the Caspi-Orsk pipe- 
line, the present figures being about 6,000,- 
000 to 7,000,000 bbl. per year. The refin- 
ery under construction at Orsk will have a 
yearly capacity of 3,500,000 bbl., as will the 
refinery under construction at Ufa. (Ufa 
already has a topping plant of 3,500,000 
bbl. capacity.) There will also be a topping 
plant at South Iskin. 

All eight Saratoff cracking units are oper- 
ating and six more will be built within the 
next year. These units will refine Ishim- 
bayevo crude as well as Baku crude. 
Vostokneft is exploring for oil at Saratoff, 
Kuibisheff, Stalingrad, Orenburg and other 
places. Salt dome tectonics similar to the 
formations at Emba were found at Saratoff, 
and the strata at Orenburg is reported to be 
similar in nature to that of Ishimbayevo. 
At Kuibisheff oil in commercial quantities 
is reported to have been found. Vostok- 
neft, now free of Ishimbayevo, will turn 


Official Figures on Oil Operations for First 


Half 1935 
World 
Six months ending Official Petroleum 
June 30, 1935 Figures Estimates 


83,794,570 bbl. 
70,908,600 bbl. 
2,260,716 ft. 


82,689,900 bbl. 
69,003,500 bbl. 
2,353,689 ft. 


Tus organ of the Communist Party, 


PRAVDA, commented on Soviet oil operations 
in an editorial that appeared during Septem- 
ber, the essential points of which were as 
follows: 


The growth of Soviet industrial develop- 
ment along with the steady expansion of 
transportation has been accompanied by an 
ever increasing demand for fuel, but the oil 
industry which showed such gratifying 
results during the first Piatiletka has now 
become the most retarded branch of Soviet 
Heavy Industries. The technical equip- 
ment of the oil industry has been steadily 
improved but proportionate gains in pro- 
duction have not followed. There is no 
adequate excuse for this situation. Soviet 
natural resources are exceptionally rich. 
The average production per well in Soviet 
fields is 12.7 tons per day compared with 
1.4 tons per day in the fields of the United 
States. The development and expansion 
of Soviet oil lands augurs favorably for a 
steady growth of crude production, par- 
ticularly in the east of the country. The 
Emba territory alone holds deposits which 
are four times the Grozni estimates and 
second only to Baku. 

The outstanding factors hindering prog- 
ress in the oil industry are inability to 
organize prospecting and insufficient new 
drilling. Decreased production at Grozni, 
from 8,064,000 tons in 1931 to 3,370,000 
tons in 1934 is a perfect example of what all 
Soviet oil fields must avoid. This drastic 
reduction was the price paid for the short- 
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sighted policy of concentrated production 
for today’s needs only, giving no thought to 
the requirements of tomorrow and the 
future. Today Grozni is still deep in 
arrears, and the situation is aggravated by 
the fact that Grozni crude is a light grade 
containing about 24 percent gasoline, while 
Baku crude contains, on the average, only 
about four percent. During 1934 not a 
single new oil field has come under produc- 
tion except Kaya Kent at Daghestan, which 
is a minor producing field. 

American drilling methods and speed 
must be introduced immediately in Soviet 
production, and there is not a single Soviet 
oil operator or driller who would deny that 
this is possible. Examples of efficient drill- 
ing have been given by several shock 
brigades at various Soviet oil fields while 
good drilling has become common practice 
at Baku, Grozni and elsewhere. Though 
3,400 ft. of drilling per rig per month has 
been accomplished at Baku, the drilling 
plans remain unfulfilled, due largely to the 
fact that present operation at greater 
depths and under high pressure is an art 
which has not yet been mastered under 
Soviet practice. 

Breakdowns at wells are excessive. Ina 
total of 4,413 producing wells at Baku, 
about 1,000 breakdowns occurred during the 
first six months of 1935. During the same 
period there were 215 breakdowns at Stalin- 
neft and 155 at Asisbekoffneft. A large 
proportion of all these breakdowns occurred 
because of negligence, lax discipline or im- 
proper technical supervision, and could 
have been prevented. Over 100 break- 
downs were registered at the October field of 
Grozni and of this total exactly 75 have oc- 
curred during the night shift when super- 
vision and control is at its poorest. 

A breakdown usually means complete 
abandonment of the well, as both the knowl- 
edge and equipment for resuming opera- 
tions are lacking. On the other hand, if 
operations are resumed, it is not until many 
months later. Causes of such irregulari- 
ties remain uninvestigated and those to 
blame go unpunished. Meanwhile cost of 
drilling and operation mounts. 

Another weak point is bringing the well 
to production after drilling. Twenty- 
seven wells were made productive at Stalin- 
neft during July against sixty-six wells 
drilled and not made to produce. Consid- 
erable quantities of crude are being lost at 
idle wells needing cleaning or repairs. At 
Baku alone there are over 2,000 wells regis- 
tered as idle, while under some sort of action 
these wells could yield sufficient crude to 
meet plan requirements. 


Prevounary surveys for the Caspi-Orsk 
pipeline (Orsk to the Caspian Sea) were started 
in 1931. Subsequent building operations up 
to the beginning of 1935 made little headway. 
During the nine months of this year about 280 
miles of pipe were laid and welded and over 
250 miles of trenches dug. At the present 
time there are approximately 230 engineers 
and technicians and 4,500 laborers engaged in 
building the line. 

Efforts are being made to have the line in 
operation by the end of this year, but lack of 
minor parts and equipment is hindering prog- 
ress. The reported shortages consist of parts 
of Diesel engines and pumps as well as timber, 
cement, steel and sheet metal. 
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